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Tos

Cing:

1,

- WAR DEPARTMENT
United ‘States Engineer Office
Providenoce, R. I,

March 20, 1937,

',Ebport of Survey, and Comprshensivs Plan, for Flood Control

in the Connecticut River Vallsy.

The Chief of. Enginoers, V. S. Army, thhingtou, D. Ce
(Through the Division Engineer) -

- SYLLABUS

The District Engineer finds that there is urgent
need for flood control on the Comnecoticut River and
tribvutaries, for the economic and soolal security of
the area. He recommends a Comprehenaive Plan for
Flood Control consisting of twenty reservoirs, and
dikes at seven cities, at an estimated total cost of
$47,000,000.00,

INTRODUCTION

Authority,- This report is submitted pursuant to the follow-

Section 6 of Rivers and Harbors Aot approved August 30, 1955,

Publio « No, 409 « 74th Congress, which provides,

"That the surveys authorized pursuant to section
1 of the River and Harbor Act of January 21, 1927, and

House Dooument Numbered 308, Sixty-ninth Congress, first

sesslon, shall be supplemented by such additional study
or investigation as the Chief of Engineers finds neces-
sary to take into ascount important changes in economie
factors as they ooocur, and additional stream-flow
reoords, or other factual data.”

Resolution dated March 27, 1936, by the Committes on Flood Control

of the House of Representatives, which rsquired,



"That the Board of Engineers for Rivers and Harbors,
eosesesss report to this Committee at the earliest
‘practicable date, the results of the sdditional studies
and inreatigations made on the Commectiout River, to
take into acoount important changes in economio factors,
additional stream-flow resords or factuel data developed
as a result of the recent severe flood, with a view to
reviging the report on this river printed as House
Document No., 412, 74th Congress, 2d Sessicn.

- Sestion 6 of the Flood Coutrol Ant& approved Juna 22, 1936, Public =
No, 738 = 74th COngress, uhioh provides that
"The ‘Seoretary of War is horsby authorized und
directed to cause preliminary exawinations and surveys for
?iocd control at the following-named localities..esess

Passumpsio River, Vermont

West River, Vermont between Weston and
Brattleboro :

Conneoticut River, Mhsaaohusotta, Now
Hampshire, Vermont, and Commectiout,”

Ingtruotions in Paragraph 2 of lsf Indoraement, E.D, T402-417,
August 8, 1936, that,
: "......na consolidated I‘O‘pO!"‘t should be .
submitted under the dual authority of Public No. 738,
and Flood Control Committes Resolution of March 27,
1936, the report to cover the separate items in
Public No, 738 {Passumpsio and West Rivers),"

2. Prior reports.- Eouse Doocument No. 412, 74th Congress pube

lished the Document 308 Report, dated February 28, 1935, which sst forth
a comprehensive plan conasisting of 33 reservoirs, with a total effective
storage capacity of 931,000 acre-foet, estimated at that tims to cost
$41,082,000, All but one of these reservoirs were located in either
Vermont or New Hampshire. The reeérvoira as a system were set up in a
manner that would give a maximum benefit to ﬁowar, and yet allow them
to function primarily for the #urposé_df flood protection. The net
sbtorage that would normally be available for [lood control during the
flood season was 444,000 acre-feet. As an initial plan, ten of the 33

rosorvoirs were selected and recommended for construction as a timely




meaéure toward-flood‘QOntfol. fhe gross capsoity of t@ese ton reservoirs
was set at 352,500 acre-faet, of.whioh 84,200 aocre-fset would be for
flood control only. The totéi coat of thé teh reservoirs was then
gstimated at $13,373,000, | |

A Definite Prbject Report, dated Decemher‘S, 1936, on the 1936
Flood Control Act Projeot;ﬂproposea a list'bf 15 rosqrvoira, of‘whioh &
group of nine was aelectad and recommended ag a projeot for immediate
eonstructions The totul floodnatorugo eapacity of the nine reaervoirs
was estinmated as 270,500 aore-fost, Their total cost was estimated at
 $15,411,400, The 15 rosorvoira in ‘the 1936 Flood Control Act Project
Ropﬁrt are a part of the total;ueleoted for the Comprehensive Plan sub« -
. mitted in this.repgrt,'and apﬁpar either in the Camprehenaivo-Plan

gfoup br in the group of Alternates,

8. Existing projects - Fldod-?eatrolQ-

Dikes ﬁt’East‘Hartfde,-Gonﬁaé rhg-Rivors and Harbors Act,
approved August 30, 1936, Publio No, 409 = 74th Congress, provides that,.

"The Secretary of War is authoriszed and directed
to proceed with the oonstruotion of dikes, drainage
gates, suitable pumping plants, -and other facilitles
for controlling floods on the Connsctieut River at
East Hartford, Comnectiocut, pursuant to a special
survey made by the district englneer at Providence,
Rhode Island, supplementing the survey in House Docu-
ment Number 308, Sixty-ninth Congresas, First Session,
and in oonformity with either Pian A or Plan B desig-
nated in the report of said supplemental survey; '
solection of the plan %o be exsouted shall be made by
the Seoretary of War with the approval of the town of
East Hartford: PROVIDED, That the cost of such work
shall not exceed $653, 000: PROVIDED FURTHER, That the
prosecution of this project shall be subject to
approval by the Board of Engineers for Rivers and
Harbors™

Reservoir system in the Comectiout Vallay.~ The Flocd Cone

trol Act approved June 22, 1936, Public No, 738 = T4th Congress,

authorizged the construotion of a,




"Reservolir system for the control of floods in
the Connectiocut River Valley: Construction of ten
reservoirs in Vermont and New Hampshire on tridutaries
of the Conneoticut River; plans in House Dooument
Numbersd 412, Seventy-fourth Congress, second session,
ag the same may be revised upon further investigation
- of the 1986 flood; estimated construction cost, $10,028,000;
estimated oost of lands ard damages, $3,344, 100, :
Narigaticn.- Rivers and. Harbors Acts from time to time
'outablished [y projeot in the COnneotieut River below Hartrord, Connee-‘
'ticqt,‘hgving a chnnn91 generally 100 feet uide and lz.faat_doap. The
Rivers and Haibors Aot approved August 30, 1938, Public No, 409 = T4th
7 Congrosa, provided for the enlargomont of thia ohannel to e width
_gcnerally of. 150 feet and a depth cf 16 feet., i
4 Sogge.a This roport prasanta the results of the proliminary
exnminatiqn and survey for flood oontrol of the Comnectiout River, end
of two of 1ta-tributaries, the Wbst River, and the Passumpsio River, It
is also a review of House Dbcumnnt_412,774th Congress, for flood sontrol,
in. the light of additional knewledge and data provided by the great
flood of Maveh 1936, It proposes. & éompréhsnsive plan to control flood
waters for the bemefit of ths entire valley by providing protection for
tributariea;.nnd main river to the extent that sach iz practiocable and
economically Juatified. ‘The benefits to be derived from dikes, channel
' improvements, and reservoirs have been studied snd evaluated, and the
results are stated, Summaries of data on hydrology and meteorology,
geology, and flood losses, and the conelusions drawn from them are given
in the repoft.proper, together with desoriptions, estimates, and economies
of the proposed plan and its elements., Detailed data, desoriptions, and

-estimates are given in the Appendix,
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" ﬁnscatp'nou'-or WATERSHED,

6, losatiom,s The" connoatiout River Basin extends from northern
Nor Hampshi’re and the Provineo or Quebec to Long Island Sound, The
eastern d:lvide of ‘the’ watershod 18 the Whito Mountaina, in New Hampshire, -
md -the‘ 1qmr mountains md .mi.nor elovn‘biona south of them,’ The weatern
divide is the Greéh Mounta-iné. xbending-'the' enﬁirc 1§ngth ;rlfo:'mént-,

_the Borknhiro Hills, in Ma.saachusebtn. and tha minor olemttm 1n

- western conneotiuut. Plo.te 1 13 a gmml mép of the be.sin. '

-She..-- The gnatest 1engtn of the basin is o.bou*t: 280 miles,
end its grutoat width is a.bout 62 milos. The total draimge area is
© 11,260 aquo;re miloa, d-iatrihuted as follows: Cmda, 118 squm milu;
Kew Hsmpshiro, 3,098 squm milesy Vermont 3,911 square mileds
_Maaohusotta, 2,12 sqmro miles; and Caneetiout 1,426 sqmre miles.

7. . mogmm._ The basin is distinei;;‘y..mtainom_in its north-
ern and westsrn areas, the ruggedness de.oresisin'g. toward i:hq aou‘bh to the
coastal rogirons, which are cong;ﬁrativyly low . and level. Elmtions in
fhe Green and White Mountains are from 3,000 to 4,500 feet ibéve gsea .
lovel, with a fow peéks oonsiderably higher. The Conneetiout River
flows through a.pproxiinatoly the middle of the basin, with important tribu-
taries entering it from both sides at irrsgular intervals. The tribue
tariss are, in general, rapidly flowing mountsin streams with narrow valw
leys and steep slopee. The wvalley of the maln river is narrow in its
upper half, widens to about 20 milss at the Massaehuaetta-cmbeticut
line, and becomes narrower again downstream to Middletown (Mile 30),
where it suts through the highlands to the east to enter the cosstal low-
lands, |

8¢ JMaln River.~ The Connectiocut River rises in northern New Hamp-

shire, near the Canadian border, flows scuth, and discharges into Long




Tsland Sound l.bout 30 miles emst of New Ha.von, Commeotiout, Its length
from First Gametiout Laks to L8 mouth 1s about 392 niles, The total
fall :ls about 1,643 feot. - For abemt 26 miles ‘below the First Connectieut
" Lake the f'all avorages about 28 faet per mile. Bo'bwen mles 300 and .
'270 the fall ia 400 foat, noat of meh ia 1n the Fiftoon Mile Falla :
.reach, Below Fiftom zﬂ.le Fs.lla to tiamtor, tha mmge fall 1e

| slightly 1eu tha.n two fm-. por. miles: f S | N
L :;9:_‘.;, o PrAbUbArL a8 | m nma e: the pxinoipql tribnuﬁu, thoir R
| loeatiem ﬁ.th .rofomei bo the min ﬂnr, o.ud tho drainage uma |

'pertnning o them are ginn in the ronmzag 'bo.'blos
‘mEBl
Tmnmms co:mcﬁcw n:m

Eaters "', % mg, yX T
- e K. 1

I t
- t . 1fonnesticut Rhaﬂ
Stream t State s e 3 :
.38 - ~g above or {bue 3 River abo
4 3 Mouth s Bi;gxt:.:'ﬁarxl 3 _Confluence
. ] S : 3 T8 '
Hulhoganeessssasssss t ¥4, 1 344,56 1 nght t 161 -t 661 '
Upper Ammonoogucesse t Ni He 1 324.7 2 Left. . ¢+ 280" 3 948
Iareel ."..‘..‘,."..C.. s N, He 3 312.0 t Left ¢ 130 1'236
Pﬂsmﬂietn‘.'.‘l'bnoco' t Ve, 1 278.,4% ¢ R‘!.ght ot BOT 1,65’.
Ammpnoosuo snsgeenas No He 1 26642 1 Loft s 402 1 2,22?
Wells sevsevocaveses ¢t Vbo 1t 26649 ¢+ Right :+ 99 : 2,829
thitﬂ o.p‘}.ooéot.oo $ th -8 24698 3 Right 13 146 B 2 866:
OmpompancosuC . cocoes 3 Voo 3 22¢,3 ¢ Right s« 136 ¢ 3,166
White eeseseeesseene 3 Vbs 3 216,2 ¢ Right : 710 5,553
Masooma eessvevasees ¢ Ny He 3 214,2 ¢t Left s 186 1 4,068
Ottauqueches sseeees 8 Vi, 5 210,2 s Right : 223 2302
SUZAY eceasssssvescee ¢ No He ¢ 198,35 1 Loft t 274 4,674
B1ack ecsecesevescssess 3 Vi, t 183,11 Right t 197 5,034
Williams cosseesssee ¢ Vi, t 1764,4 s Right : 117 1 5,268
West seveeosssececes t Vi, s 149.2 @ Right s 423 5.744
Ashuelot seeesceesse ¢t Ny He ¢t 139,8 1 Left ¢ 420 : 6,247
Mi110rs seceeencsces 3 Mags, 126.0_8 Left 1 390 8,741
Deerfield ssseossss 3 Masg, ¢ 119,1 3 Right t 665 7,17‘
Chicopee sesenssiaen I Mgan, @ 80.4 ¢ Left T 724 3,503
Wostfiold seseeesese ¢t Mang, 3 76,0 3 Right : 520 9,075
Scmtio YY) .' Conn. S 59.5 H IJBft 3 113 $ 9’716
Farmington .eeeseses t Conns, ¢t 67,1 ¢t Right ¢ 613 : 9,835
Salmon evesassoessss § Conn. @ 17.8 &+ Leaft t 152 1 10,927
H : ? $ L]




‘ono iide or-

104 ologz The valley of tha main river, and, to & considerable ‘

:extent, the vulloys of many of the tributaries have been sovered by
'glaours. : -Sinoe retraat_of tha;glacier, streams have been aotively on=
gagoa in ?wneping out the large aacumnlatians of- alluvial and glucial |

: debrit. In hntting through these deposita, ‘the rivers have davolopad

. new hhannell dbovc tho earlier and deeply buriad rock gorges. -'?hs -

' 'j_:prosent dr-.im.go syetem is substa.nt:.auy the same as that dowlopod in

,' -:i_ lpaat gonlogie agoe, o.lthough the ri.vora now. oecupy channola gbm and to

ﬁﬁiﬂ many of ﬁho vnlloy-roek profiles, and also ropetition of oonditicna
| ,éuhert rock 13 olose to the surface on one valley wall and- doeply buried
.on the other..f The baaio topograyhio ‘aharsoter of the waterahea was fonmed
5-‘ch10fly~by pwo-glaoior erosion of complex geclogic formntionn, the
1 ‘3rqqa1tg ‘of g@igh are_cvidontrin-pany of the more rugged features, Other
o 10@3.rpggﬁdéshtlnuvafthéietalpéqﬁinznt features are the results of glacial
-action, partiéuiﬁrly the '1dqspfqu‘glgoialldepoéitu,‘6f which the allu-

vial'outwaah; glacial-lake déposits,'and glacialltili afs of spec;al

""‘intoraut 1n eonneotion with the projeet under oonsideration.

i1, }Eﬁﬁg:: The rocks are largely intrugive granite, zhist and
gneiss. The schists are metamorphosed shales, sandstones, and iime=-
stones, are complexly folded, and, in addition, contein constituents of
" igneous origin, These rocks are essentially hard, impermeable and ine
soluble, exhept,uhﬂre woathered and fractured near the surface. Investi-
gatiops completed sc far do not indicate any unusual behavior or oconstrue-
tion hazard which would greatly affect the fécpo&ed designs end estimates.

12, Alluvial outwash deposite.~ Great quantities of sand, gravel,

rock flour, and boulders were deposited by the glacier during its retreat.
In the deposits thus formed, layers of sand or gravel pinch out and change

in quality along their lateral extent, and they are overlapved by other

Lihc older ohnnnol. : Theao fants hplp to explain tho nimilarity_‘



layers, which differ from them sufficiently to form a succession of beds.
‘The whole alsamblage forms & variably assorted deposit and, nhare theso
-'form dbutmants, the question of. permsability is of importanoe. " The wide
:rango in textural chnraotorietios. exhibited by these deposita. makes them
especially adnpted for hydraulic oonstruction.

13, Glaoial-laka dcposit&.- Durlng the glaoial retreat, several

large'glao;ul lukes were formed in the main end tributary valleys. Thg
._f _-"sqaamﬁts in the _l_t!:g'dopés-its thus fomd_a_re'oé c:._:c'oedingly.ffin'e tox-
 itu¥e;wfﬁnging?from fing.sand %o rook flour and clay. In'séme areas these
-mntorials anoumnlutad to form deposits of great thiokneas. Whero prac-
" “tiosdie to oo them, these deposits provide impervioua embankment
material- 7 -
14, Gheiul £111,~ Glmeisl till, censimsting of 111-sorted deposits

of-ro&ﬁ Tiout.'sqnd. rock fragménts and boulders, derived largsly from
ice abrasian and transportation, is widely distributed throughout the
.watershgd. It is generally very compact, ‘relatively impervious, and
.stdble. Till of'ten directly'overlies rock, end, in turn, is often over-
lain by outwesh or lake deposits. | -

15, Climate, = Long, cold wintera. and comparstively short summers
characteriseitho climate of the Commecticut River Basin. The average
-annual tampg;tture 1a.about'§8 degrees Fahrenheit in the southern areas,
.and sbout 41 in the northem aress, wifh temperatures of record as low as
40 degrees below zerc in the northern sections, and 20 degrees below gzero
in the coastal regions. In all seasons the weather is subject to fre~
quent end rapld chenges. The area is a focal point for many of the
eyclonic conditions effecting the eastern part of the United States.

- 164 Population.- The population of the basin was 1,228,390 in
1930. The populations of the principal cities were: Hartford, Con~
neotiocut, 164,000; New Britain, Comnmecticut, 68,0003 Springfield, Mas=-

sachusetts, 150,0003 Chicopee, Massachusetts, 44,000; Holycke,

-8&




_Hhsaaohnsotts, 57’000,,
| 174 Industrios.- The Conneotieut River Baein particularly the '
.aouthérn part 1n Gonneoticut and Mhssachusetts, is an. industrial ares . of
nntional 1mportance.-' ‘The more important industries are the manufaotura
of machinery, eleotrioal goods, todln, mstal produocts, - toxtilen, and .
paper, Forest and quarry products are important 1toms in the upper basin.
' The value of. the total indu:trial output of the basin qppromimnxes one
‘billion.dollars ($1 000 OOO,OOO)Jannually. The prineipel 1nduatria1
centera are Bartford 1in Cbnneotiout and Springfield Chioopee, and
Holyoko, in Easaachusotts.

18; gsrieulturu.- The area 1n farm lands in the basin in 1929 wRBE
3 500,000 acres. The acroage gndgr cultivation haa been decroasing dur-
’ ing'recent'years. The principel sagricultural products ara'forage orops,
vegetables, fruits, dairy and poultry producta, and in Connecticut end
Massschusetts tobeceo L& an importent e¢rop. The annual value of the
farm products of the basin approximates $65,000,000.

19. Transportetion facilities,~ Main and branch-line railroads

follow the Conmecticut River and many of its tributaries, and are ade-
quate for all reasonable néeds. The highway systems are well developed
throughout the:arég, and are being steadlly extended and improved.
COmmeréial navigation is limited to the Comnecticut River below Hartford,

20. Present development of water resources.- Existing reservoirs,

and those under construction, or proposed, which have flood=control value
in the basin, are listed in Paregrsph 63, In addition to the storsge
regervoirs listed, there are about 63 hydroel&ctric developmentg distrib-
uted throughout the basin. The developments have pondage in various
amounts, but their effect upon flood flows cannot he established.

2ls Relation of shape of watershed to floods.~ The flood-causing

storms usually travel across the territory under congideration in a
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north-ngrthe'aa'béjrly ‘t.lireo*_si,qn,“ at a jsi)_eer.l of from 150 to ZOO-mi'les per

déj. -The'.‘ Comnscticut River %\fﬁte'réﬁod beii.lg.. Tong and mrrow,a.nd lying .
practieally north and south,. is travarsod ditganally, thoretorn. by |

| -these atorms, with the result i:hat +the paak of the sto;-m will ero«se the
mtershad gonemuy in 1«3 tha.n one dayz m:, together with the faot'.“ "
Ahat the tlow of. the river 1. in the oppoa:l‘bo direction ‘bo tho ‘course of |
| the atorm, combines to maka “the offects of the stom less smre s.nd of o

shorter duration than might be e:pooted from ltorms of oqual 1ntensity

L under difforen’c conditims.

_ 22, - hhpu a.m! mveﬁlea.r .‘I'ho 'l.aco.ﬂona' of the roseﬁdir_j pdnsi'daréd“' '
1# ‘this projoct and their‘ dmimge areas, are shown on a map' of Ath'e |
Connectieut‘. River Vatershad, mcluded herem‘ith and designated Plate I. :
The mlation of the reservoire in elevation-ie shovm on the profnes of

the mein river and tributaries, designated Plato IT.

(Report continued on following page)

-10 -



| 'mnomer 'ﬂm-_stsTEORowGY |

_ Mnfall and Ran-Off : N
- 23, Préuipimion.p 'The averager amnnal preeipitatim in-the . con-'

L nectiout: Rivar Baain is. fuirly‘ntll antﬁblished by tha prccipitatiun o
'rooords at 14 ttations with periods of duration of approximately 34
, years. It vnries from about 45 inohgs 1n the eouthern portion to ahaut
36 inches 1n the northern portion,. with.the oxception of the mountain 7
peaks of Vbrmont and wa thpshire, whnro 1t in L high a8 60 1nnhea for |
rolutively-small areas. Thqt parb pf “the procipit&tion whieh f&lla a8
. anow'vnries from about 36 inches of snow in the aouthern portion to 60 -

inchea in the northemn portion.

: 24._ Charaoteristios of storms.- Tha ﬁaghitudQ of intenéQrgtbrms of
the seme duration end frequency of ocourrence varies in fﬁo:sams direo-: |
tion &8 the mean annual precipiﬁation. It is to be expected therefore
that on the average the southern portion of the basin will receive slight; )
ly greater storme than the-northern portion, Howevar, any single stqrm'
in its distribution over the baain nay be entirely independent of tho
probable ralation. ‘The poasible and probable. times of ccourrence and aiso
the path of an intense storm are functions of the origin.of the storm.
Those that ocour over New England fall into two general classes, antin-
ental storms and‘tropical hurricanes. The continental storms, which
originate over the United States or southwestern Canade, are by far the
more fregquent. These storms osocur in every seasoﬁ of the year, although
they are somewhat more numerous in December and Jamuary than during the
sunmer months, They may originate in any section of the country, or on
the West Coast, and move in a general sasterly and northeasterly direc-
tion. The second class of storm that affecte New England, the tropical

hurricene, may be expected 1n.#ny month from May to December, slthough by
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far the greater nﬁﬁber oéour 1n August ‘September, and Octabér. Thesé

'-stonms, originating over the Atlantic Ooean, 1neluding the Caribbean

~ Sea and the Gulf of beioo, uaually move in & waaterly or northwesterly

direction, ofton rneurﬁﬁng to the norﬁheast. Thoy seldom raaeh New
'England with dostructivo foroe, Bbut when they do. excessive preoipita*l
'tion ooanrs.

25, Rundorf - Ganeral data.- Thora is a wide range between the

 minimum and m1mm Tun-off of all parts of the Comnectiout River Baain." |
‘The minimm values, oonrouted for axinting -storage, are nppraximatoly

0.2 cubie foot per saoond\per aqnare mile, The maximum values renge

from 50 cublc feet per second per square milé on the entire Basin +o

- more then 200 cubic feet per second per squere mile on the ml‘.ler‘
tributaries. The avafageAﬁgén annﬁal ran=-of f' is approximatély 1.7 cuble

; feet per second per squaré mile,. For the upper Cenneaticut River and th§
northern tributarios the run-off per square mile is, in genoral greater
than for the main river in 1ts lower reaches. The average per cent of
rainfall that appears as run-off is about 60 per cent. ‘ The heaviest
menthly run-off ccours during March, April, and Mhy in the lower valley and
about a month later in the upper mguntain arags._ Low flows in the

lower bagin generaliy decur in the ¥all months, but in the upper areas the
winter months have the lowest runnoff,nowing principally‘td snow and the

. freeging of small mountein streams, These data are fairiy well
established by the records of 46 United States Geological Survey gaging
stations in the Basin, of which 21 have been in operation 20 yesrs or
longer, and alsoc are augmented by the records of manicipal, gtility, end
private agencies.

26, Flood run-off.- Run-off of flood proportions is a function of

the intensity and duration of the rainfall and the area covered by it,

the degree of prior saturation of the ground, the depth and density of
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 the inow oévbr, if any; the témpefaturo of the air éﬁd ﬁho:éféuhd. and
the shape and- to'pography of the watershed, It 14 mown tm:-mmfa_n e
A‘ alane ean produco aovare floods ut any tima of tho yaar. Although |

| notablo axooptions have ogeurred, it 18 to be expeoted that the per

eent of ran*off from- intonso storms will bo greater than ths axerage

o annual value of. 60 per cent. This oan be true even during the summey . .

‘season Lf thera haa been su{tieiont reinfall praceding the stormn in -
i,qnestion.- The duratian of the rainfall is an important elomﬂnt prin—.

" oipally in. produoing flooda on the larger drainage araas._ Ths rational
meﬂhod of detormining run»off rrom rainfall -assumes that tha naximun dis-
'charge at any atation ooours when a11 portlons of the waterehed above it
are oontributing to the dissharge at. that station. This ooneantrntian
period varies in the Comnestiout Riva: Bagin from one~half day on the
smallest tributaries to four and-one«htlr day# at Hartford, 'Thorofbre;
the intense storms of‘qhérﬁ duration may cause floods on the tributaries
and 1§sser fléods at Hartford, but.when storms of sufficient magnitudel
approach in duration ﬁhe:eﬁncen$ratlon period at Hartford, it is possible
for severe floods to §ce§r. | |

27. Effect of snow ocover.,~ Although snow cover may acht %o alle=

viate spring floods, it usuéliy‘iﬂtensifies them, - If the ground is frozen
and the alir is warm, the!run-off from a minor rain may be augmented suf-
ficlently by melting snow to cause .a major flood., Conversely, if the
ground is not frozen and the temperature of the air is low, the snow may
act as a sponge fo retain tempora;ily‘a rainfall of considerable pro-
portions and to release it over an extended period into surface and ground-
wateb‘run-eff. It has been stated that storms of the same frequency are
leegsar in their intensity in the northern part of the Basin than in the
southern part. chaver,‘the potential increase in flood run-off from

snow cover varieg in the opposite direction. Therefore, the net effect
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"should be compensating and ‘should tend to make the probable volume oi‘
' f}.ood r'tm-off more nearly equal for all parts of “he anin. _ ‘

- ‘23.‘ Influenca of shape and topog_g_!y_— Tho aha.pe md topography

- -.of tho u’oorlhed affect prinoipally the eomentratian pario;l. , The Gon- o T-,':;

necticut Basi.n is leng and no;rrmr. wi.th tribu'barieu enbering thp min

. river’ froun both sidoa at 1rregular 1ntarva18. , It was f‘otmd -fm [:1 de- S

"tailed study- of tho fomtion of. tho floo0d. hydrograph 11: hhs ni.ddlo a.nd .
| lmr cmaﬁout Rivor that the Fupeoff from the area ahm F‘ifteen lﬂ.lo :

o *'Fulln 13 re'bardod oﬁng to- tho ulongated ahapo oi‘ the waterahud

l."-mfﬂeiently 80 that it does’ not ocmtributc appmoiably ta major’ rmu

peakn. o Tes effec’c is 1eumd still moro ’oy & measure of flood oontral

" from exiati.ng powor storage developmonts. Below the mouth oi‘ ‘bhe Page
sumpsie Biver the alape of “the Connestisitt River ia rolativoly fle.t mst '

of the fall 'being ‘concentrated at a few .plaqes., and the valley providet

eonsiderable channel storage , espeoially between Hﬂo 340 and H.tle 220,

Theso faotora tend %o inorease the ooneontra‘bion perj.od and thmfore to

leu_en the magnitude of maximum flood -disohargea.

Storm and Flood History

25. ~ Storms. =~ Intense storms have occurred at freguent 1ntervals

" over various parts of the New England States, and when oonditiens havo
been oonduoiverto a high peraentage of run-off disastrous floods have
ocourred. In Table 3 are giwlren the maximum totai rainfalls at a single
s’catioﬁ, olassifiid by moﬁths‘ of ocosurrence, for all stofms, within

_ the periad fron 1306 to 1936, for which the cme-day maximum rainfall

was threo inches or mors, It may be seen that the frequenoy of their
‘cccurrence is much greater for the peried from June through November than
for tﬁo period from December through May. In the labtter peried, hmroirer, |
many storms have oocurred with total rainfall in the magnitude of those

~

w 14 -



' elassified but with ana-day maximnms of leas than four inches. Hoéfu'

of the storms ahown in ths tahulatian oocurrod at timaa when ﬂhé ground

' was not saturated and, as a\result, a relativnly tmall part of the storm‘

rainfall appeared as surfaca run-off, but oaoh one represcnts a potential |
' flood, and indieates the poaaibilities of flood oacurrtnse within the
lvarioua seascna.‘_ 7 .“ S

| Physical meaaurcmonts of. the rainfall during gre&t storms
iwiﬁhin the Commectieut Basin extend .back to. 1869. . Sinoe tpen,tha-maximhm‘
| rainfalls have ocourred on the follawing'datpae:' R

Oetober 3

- 4, 1869

July 12 - 14, 1897
November 3 - 4, 1927

~  Beptember 16 - 17, 1932

_ ) _ Marsh 18 = 21, 1936 _

Three of these, 1869, 1927, and 1936, produced severe floods, Relatively
1§£t1e damage followed that of 1897, and so little of the 1882 étorm
appéared as'runoff that no damage wae sustained. Indicative of the
intense storms thet may occur on smell areas is the one of Augnat 8«9,
1874, at New London, COnnectiout when e total rninfall of 1446 inches
was messurad. This is the maximum recorded two~day rainfsll in the New
England States. | |

30, Connectiocut River floods.- Reocords of past floeds in the

Connecticut Basin extend back nearly 300 years. Prior to about 1870,
however, data are meager, and, for-flooda in excess of 27 feet on the
Hartford gage,‘stage hydrographs for the entire basin are avallable only
for the 1927 and 19838 floods., In Table 4 are ziven the maximum

flood stages of reocord for the Commecticut River at Hartford, Springfield,
and'Holyoke.

The number of floods with stages exceeding 23 feet at Hartford

that ocourred in each month are as follows:
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Jammry 6 o May . -'Se.ptembex" "

2 0

- February & = T Jume 1. '~ October 1
. Maresh . 13 4""';_ . duly 1 November 1
April . . 11 T Angustznl ;Dooember 1

It aan ho aoon that floads hnmo oeourrod 1n qvery mpnth but Septomber. :

' uiore than halr the total numbor of flooda roeorded oocurrod 1n Hkrch nnd

H April. and about half the remnin&ar, tn. Jnnuary and February.‘ The com=
parativu-acaroity of floods rrom‘ﬂuy thrgpgh Deoeﬂharwmay_bo attributed '
to both the ﬁormally low pdrqenﬁigefof fﬁn&ff‘gnd to'the‘léoal rgxhoéfthan ‘
general.ohafacter or.the stOrma_ih,tth perio&.' 'A'bfiqf‘desoripfiﬁn-of
the 1927 aid 1986 floods followss o -

31, . The 1927 Flood¢-' ﬁuring the month prior ‘to the Noverber 1927

flood, the ground was well saturated from s sories of minor rainfalls .
oansiderably in excess of the normal.- The rainfall fram November 2 to

"4 broke ail previous records for-gontinuouu rein in Vormon§9and also 7
all 24<hour rescords. It extended with len;er intensiéy over the entire
Conneoticut River Bagin. In general, thg intensity on that part of the"
watershed west of the river was gréater fhgn.for thatmﬁart east of the
river. The tributaries rose rapidly, and crested between the afternoon
of the 3rd and the morning of the 4th, The floods were highest in the
region of greatest rainféll, ebout 60 per cent of it eppearing as runoff,
On the uﬁper Connectiout River above the mouth of the Passumpsiec River the
.crest was characteristiocally delayed, passing Waterford on the morning of
the 6th, Below White River Junction, where the crest ccourred on the
morning of the 4th, the main river crest was largely a function of the
White River flood.

32, ‘The 1936 Flood.~ Although thers were two consecutive rises in

the Connsotiout River Basin during March 1936, only the second was a flood
of major proportions. On Maroh 10 thers were from 10 to 40 inches of
snow on the Basin énd the ground was frozen. During the 1lth and 12th,

1.5 to 7 inches of rain fell and was accompanied by a rise in temperature,
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which stayed around 50° F for the remainder of the month, By ﬁh’e 18th ,'
most of this rainfall, sugmented by melting snow, had run off, omusing
little demage and carrying with it practically all the ice from the
frogen streams in the norther part of the Basin, At the beginning of
the major r'il:oi about half the snow still remained on the ground, With
the flmr. ia the ‘Conneo'binp'b River and moét of the tributaries siill

néar their channel capacities, rain started fallihg again on the northern
part of the Basin on the .lﬁth,- continued ’chrcugh the 19th, and fell again
~on the 21st,. On the southern part of the Basin the rain f'eli on the
18th, 19th, and 2lst. The average volume of‘fé.iﬁfall‘ was about 4.5
inches, It melted all thetremniﬁing sndw. The tributarias crested from

the artarnoon of the 18#11 to the mming of the 20th and the main rivor ‘

.75Afrqm the morning of the 19th ta the morning of the 21st. The total

Lo jcrolun_g ofr runoff ;t WON was 742 4inohes, and the maximum dis_ehurge.

: ﬁs ‘28.0','000 eubic feot per n;oond;' Two Pactors izi'e.ddition to 'hhe mel't'ihg
Bnow oon‘bined to mko this flood greatez- by BO por cent at Hart!'ord thun |
‘:':tha previcus robardod maximum. . First, he duratian of %he rainrall was .
"-':;apprexmtely oqual ‘bo tho wncontro:biom perind at Kartford. ana, socondly,'“

| the rainrall m tho amthom part of the Bs.sin ats.r'bed two. days labar thnn -I
" : ':“.‘txihuuﬂal into eﬁm&dmoé with tho cmst i.n tho Ganneatiout ﬁwro

“w‘- Tribu : Sod = Dmging ﬂaedn have often oeourrad on

"Ttributsﬁea of the Gomot:.eut mver at -bim: when the flood-fomin,g oon=
-ditiom did not extend m:‘ . aufﬁoient part of tha Conneoticut Banin
to produce floods 1n the lmr ri.vor, and oonvorsely stages on somo
tributaries have not been damaging during floods on the lower ri;vfe.r.

~ Stage records on the tributaries do not date back more than twenty years
except in a few instances, A oomprehensive fisld investigation of his-.
torio rioédé'prior to periods of record produced s wealth of desgriptiva

information on tributary floods, but no definite flood stages, it being

-17-
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generally the case that the 1527 and 1936 floods obliterated o'r destroyed
previous high-water marks. This rwas not always caused by imundation, btut
in soms instances by failure of the structure upon which the previous
high-water mark was located. In Table & are shown the month angd

year in which each dsmaging tributary flood of historie record veourred.

The number of floods that occurred in each month are as follows:

January 3 May 2 September 2
February 6 June .1 . October = 3
Mareh 11 : July 6 November 1
April 9 August 2 o - December 2

It can be seen that floods have ocourred im every month of the jrotr. C

_ Less than half the total numbey of floods rcoorded occurred in Mn.reh
‘and April, and ths rewndar were distributed ruthar unifomly through-
out. the rest of the ma Tho_ greater. froqumoy ‘of tributary sumner and
 fald floods‘ as compared to those olij',t:lﬁ; 1M-r-€§nno§tioﬁ£- River may be
attributed to the pzepﬁﬁdérahoa_. of inﬁomﬁ local storms during those .

s‘oaaéns ; with .cquiéi'm; éoéc;ioml-ly ‘_'fa’voring. a high peroentage of

ran.ofi:.

chametonstig-'- of Past and_,'z?mbam. Future F‘lobga

4. . Cmooticut @.ﬂr M“*" - Pas-b Gﬂnnootieut Rivar ﬁoeda ho:u
| :roauitod frcm oxmsﬁ.w rm:‘tll a.lw.o, merf frm mltm; sww alm, o
‘a.nd ﬁm aombination ot‘ thom ttro eauusr Enmplen of 'I:ha fir’t‘k type are
’che ﬂooda of Gotobar 1869 and Nm‘bav 192?; of‘ the seeohd ‘bypo, tho | |
floods o!.‘ App.ﬂ g&d'@mneﬁ m! of the third type, the flood

g of Hay 1854, whioh is dosori‘bed in the Mo.y 3 1864 iuue of the "Springe~

'field Duily Repudlican", and of Mareh 1936, Sincs smow aovo-r_-is
usually more uniform in depth ‘ov'er large areas than storm rainfall, it
1s normally expected that floods produced wholly or in part by melting

snow cover will result ir a greater totel volume of run-off in the lower

- 18 =



Conneotiout River than will floods of the first type. | The'ﬂo'ﬁ ran~of f
during spring floods occeurs over a longer i:eriod- of ¢time than for the sum-~ '
mer or fall floods. beeause of two Pactors: (1) The maximum rate of melt-
ing snow is equivalent to merely a Meruh rate of rainfall, and (2) maxe
imum rates of rainfall during the winter or spring are usually muoch lower
than during the .sumer or fall because of the comparative stability of
atmospheric conditions during the ceoler seascus. Consequently, lower
poek rates of flood flow for the same volume of Flood run-off may be

X expoeted during the cpring than during the summer or falls Hou'eirer,- the
total volm af ﬂ.aod ran~off during the spring is genorally so. much

g grea.ter thaa during the mmer that the highest peak rates of fhiod flow

"~ will ocour dur&ng the tpring, As shm in Paragra.ph 30 dmgiug floods
in the lower ﬁm oseur mich more fnqumﬂy in. llareh and April than in

my other part of the yur By tuumin; 'bhe meaximus poniblo mrdimﬂon L

. af 111 flud-produeug ta.otnrn, hgpathqtiao.}. !'letxh en bc umﬁtutcd im

. 'any nwsﬁ

bﬁ"’tht yu.r M mu .xaoed all cxilﬁins ruor&ng &ummr. ‘;l‘-"" e
tho dcgm o ﬁumhn‘buity or t-ho uMI Qmmeq az thm ﬂanaz may -

" vary con:id»ubly. It ia Mmlly axpoa*zed that tha wtut"ﬁmda in
¥ m thetk the mr'or,—rnll

| _ the Imr ﬂm ‘l'!-l]. mm- tm thc
. Ploods will wsually bs. ot mm ugmmdu . The mxmm ﬂeoa, ﬂm
‘-‘that memﬁ;ﬁ tu mvr in the Imr ﬂur m dmlopsd 1)1 mﬁm )
1 of the lp;ma‘lx. Thcy sm. in. gomr@l:, fr 10 to ze ﬁar m smﬁr
--thanthodarﬁtpundihsmfermm&bﬂéﬂ@‘ Inﬁwof '

put wqurrému, w m cmidersd ta rorm L emﬂmti:va buia for .

design’ of riwr-front atmo*buroa. o ; A

.1 Trihu‘baq‘ floodsi= Tributary 'flfaods on 'tm'al.‘; areas ‘e.dnpe.’red
with the Compeotiout River are usually oaused by exocessive re.infa_ll‘,
ocossionally augmented by melting sunow cover, and are very rurely caused

by run-off from melting snow cover alond because the maximum rates of
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s rainfall tihat“&ny‘-oceizr,a‘b’eem;;umtiwly fréquent intervals on--amail

'l_'.‘&m, m mq{g« gmtor than tlm minmm possible rate of depletim of

snalr amr. _ The in‘cenu atom of Névember 1927 produced the minmm

L ,ﬂw& nf veeord o many tributarios while the flood of March 1936

_;::‘{d ﬁ;‘-:.ﬂ“ﬁd@d p,Il proviws recoxda en Others. _ ’l’hose parts of the Gonnecticu'b

. Basin that wore mot sub;ioa'bed %o the e o losel sonditions during eith-

er of thaéa ﬂoods are not necessarily laeking m flood problqnna, but

' "':--"-‘:?';mthar “r. .pgrod by tao peeul.iarities of dittﬂbution of s‘lnslﬁ 3t°m

o '1ntonsitioa. The maximm passible floods should cceur during the summer

or fall periaﬂ, when the p?cbabﬂi.tiea of oxcessive rainfall are the
greatest. e | o o  ' :f' |
Flood fraqgoneias.- ﬂefamao is maﬂa o Section 1 oi‘ the ,

Appmdu to;' * amlﬂm dencription oft thq detemimﬁion af the froqueﬁey

} ef peak flaa& ﬂoms m thn Cmeeticut Rivsr Baﬂn. Approa:ima:be genoral

3 N S 3 N T I o
80 s+ BB ¢+ 19 . BB4 0 g 44 2 768 3 122
707 ¢ 7L s 120 s 188 . 5x B4 2 B8 1 92
100 - 88 0z 109 1T sz 3D .3 B0 80
200 '8 1+ 89 ¢ 140 11 28 3 38 3 . 60

TR0 4% 2 BT g 86 ty & 2 3 33
1000 - e 80 ¢ 48 ¢ L4 T ¥ S t . - : -

88087 ¢ 1B ¢ 27 40 b1 4 ? - 3 -
70060 ¢+ 14 20 26 11 - 2 - 3 -
16000 AN+ B S 17 3 22 1 - 1 - % -
o ES ] 3 33 3 - 3
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| . ‘NEW ENGLAND STORMS, 1906 - 1936 - .
© MAXTNUM RATNPALL IN TNCHES AT SINGLE STATIONS . =~ . ¥ _ - | S0
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TABLE 5. HISTORIC TRIBUTARY FLOODS

t : 3 $ :  OTTAU-
PERIOD ,PASSUMPSIC,AMMONOOSUC, WELLS , WHITE QUECHEE . SUGAR : BLACK : ASHUELOT ‘ WESTFIELD
Prior  tUeie 1770 tjans 1770:jan. 1770:dan, 1770:dame 17701 tJane. 1770iDecs 1738:
? : : H : : $ H H
:.?71 £ s 3 3 H t : t 3
: : : : : : 3 3 :
B ] : : 3 : s :
wn :Fall 1771=Fa11 17718Fa.11 1771 : : : :
Lo t : 3 ' s ¢ 3 t s
1780 2 : t s : : t :
1781 'Octe 1785 *0ct. 1785¢00ts 1785 :Oots 1785%00t. 1785} Octe 1785‘: K
H H i H : .
To H 1 H : H 3 H : H
1?90 3 ¢ H : H H H t :
4 3 H H : H H : I 3
o, : : " : 1791 ¢ 1791 ¢ 3 t '
to H H : H H H H N H
1800 t t t 8 3 t 3 ot ty
7 T TFeb. I160TF ? : Y THar. 180T
1501 t R H 1] : : : ! Feb. 1807
to 3 3 3 : t : t :' t
1810 X X . . s
611 ¢ '3 T 1042 :Ju).y 1811: July 1811 Thars 1818’ July 181350
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TABLE 5.,

© . HISTORIC TRIBUPARY FLOODS (CONT'D)
PERIOD 'PASSUNPSIO AMMONOOSUC! WELLS || WAITE | ULLA- ' SUGAR | BIACK | ASHUELOT | WESTFIELD
1 1 t . s t -QUECHEE 3 t s ki
tMay  185hs t May 1651\ 185LMar. 1859 May 1854 8
1860 ° : : t : : - : :
H | w: 1 2
tApre. 1862%Aprs tApre .mmpr.u 1862 Apr. 18097 El" IB@‘-!P?- M‘APT- 1862
1;‘31 :Apr. 1866iApr. 1866:Apr. 1866iApr.. 1866:Apr. 1866:00t. 180iSummer 30ote 1869%0ct. 1869
1870 tAPre 1869 :Apr. .1869=Apr. 1869¥?eb. 1867 ‘Apr._ 1869’393'- 1870: 18691 "¢
: 300 By 18 : . 18 !Oet.~ 1869 3
:Deo. > : . : H H
12;’1 A 157 : Tt 1376_: s : H " sm'. 1878
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2 : .8 t
3 ] H s L 3B T2 3 P H |
1901- : 3 t gy 3 =5 : . ¥ 2
'.1910 e : : 3 t : t 3 :
] B : H ] : H S ] N _ I
1911 - :m:'. 1913 :lhr. - 1913 :Ihr. 1913%1‘ 1913 fila.ro 1913‘]‘_9;. 1913° ‘:Ma.r. 1913:
to .8 H :
S 3 + 3 3 : o : s $
1920 $ 3 s s - : : !, $ 2
1921‘ tNove 1927tNove 1927:Nove. 1927 =Apr. 1922 Nov. 1927%Nove 1927fNov. 1927°%Nov. 1927'Nove 1927
o 3 o t : T Map. 1925% 3 3 t . - _
3 H H " tRove I ] L ot A | =
_1950 3 : 3 : o 927: ‘ : : 2t :
1931 Mare 1956:m. ,1936f o 1936 Mar. 1936 Mar, 1936 Mar.. 1956:mr. 1936 Yare 1936 Mar. 1936
b : 3 t s : t . 3 t 8
1936 . : R : : s ¢ 3 3.

o
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':Fwon I}OSSES.

*AST Gdnsrtl.- Tho Gounecticut Biver Vulloy suffcrs froqucntly and

- ﬁucvaroly Eru- rloods. Boaiisatiun of the umtent of the lés-os hae be~

- -oamp acute beoauso of the groat flooda of 1927 end 1938. Tho-lossea-
-':i--fro‘m these two floods, po.rtioularly from that of 1936, afi‘ord data for

":iostimnting th' blncfits to be. derived from a plnn of flocd ountrol.

$8e Direct and indirect losses dofinad.- Flood-losses are divided

.:brcadly 1nto diraot 1oasea, and indirect losses, Direct Yosses are
_-generally the results of physical damnge te property, and may be msasurod

. by the cost of repnir, or replacement in kind, including oost of olenn-

" up, and, 1argely in highway and reilway dammges, where they eould not

" readily bé_oliminated, inolude costs of betterments which resulted from
- pepair or replacement of damaged structures.. Indirect losses are the
results which are not localired, of th;'direot damages, snd are prie
marily the value of the service or use lost, or made necessary, by the
ocourreﬁéo of the flood, |

394  Classifiocation of direct losses.~ Direct losses have been

clagsified as followa:

“Urban losses inolude losses of homes and places of habitation

located in towns and cities, losses of sanitary end water supply facili=-
ties, dammges to educational and religious institutions, perks end pley-
grounds, and miscellansous muniocipal losses.

;Eural losses inelude losses aimilar to those indicsted for

- urbaﬁ areas but not located in towns snd cities, and in eddition, land,
erop and livestock lossea,

Industrisl losses cover &1l menufecturing, light and power

developments, telephone and telegraph facilities, fuel and petroleum
product lopsee.

Highway losses inolude damege to all roads and pevements with

' eeBBen




appurtenant dreinage structures, bridges amd viaducts, and to highway

transporteation meintenence and operating equipment,

Railway losses include track, right of way, bridge and culvert

 losses, dameges to loading, storage and terminal fecilities, as well as

to stooks and supplies and train equipment,

40, losses of 1027, The following tables summsrize the 1927 direct
fleod losses:

TABLE €
SUMMARY OF 1927 DIRECT FLOOD LOSSES ~ BY STATES

Logges are in Thousands of Dollars

1 4 4 $ H H .

_ Stete . 1UrbsmiRural:IndustrialsHighwey:Railroad: Totel : Per Cent
, ‘ ¢ y . 8 I 1
S s 2 t R : R
Vermons - £1,760¢ 168 ¢ 1,38) x 4,960 5 2,881 3 10,981s  TO.7
R AR, o ) t 3 Y t ' N t ; 3
" Now Hampshire ; 3165 76 1. ..110 s 1,386 3 130 : 1,7687: 1led
S s : ' : s 1 1
 Vessechusett®s : 5063 276 ¢ BO7 ¢+ 295 3 BT6 3 2,35T: 159
R $ ] L L H : s ,
“Oouneotiout ~ « 276y 1461 326. 1 O - T6s 68l 40
T ISR . . 1 : $ 3
. Totals - 5 32,6761 668 ¢ 10924 ¢ 6,691 3 8,671 3 15,526: 30040 .
SR e 8 1 I ‘N t '
o Por Cenb 't 1724 4.8 1 1848 ¢ 42,5 3 28,6 3  100.0s i

(Table ‘on follewing pege)
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' 3 There were 6 lives lost.



41, Losses of 1938.~ The lesses from the 1936 flood were ox-

tremsly severe in the lower x"ea'_chus'-ln s-pi'h_e.oi‘ the ':I.osaon-aj learned
from the 1927 flood end steps teken by many industries and individusle
to protect themselves against demmges from s flood by meving vulnerw
able equipment to higher levels and moving stoek or househeld goods to
‘higher places whon the danger of ancther flood beosme apparent, In
the more impertant industrial ‘tmms extensive areas were inundested and
weter often remched over the second floor of buildings, Almost 10,000
homes were fleodeds Approxinmately 64,000 acres were imndttdd of which
more. than 46,000 acres were in Commectiout and Massachusetts, Of these
64,000 qe_rﬁa; sbout 34,500 were sgricultural land, of which over 4,600
acres were made umsable by erosion or haavy‘dcposita. and ovetr 6,000
sores damaged to same extent by lighter deposite, Only in a few rare |
ocases haw those light depositt prwod beneficial to agrieulture. .
Farmland in qomo locelities not only reoeived hamt\;_l:duposit_a of
natural materials but also suffered fram deposits of chemicals, oils
and other 'ﬁaurials, for example, paper pulp, originating 1:: inundntod
Mustrm orua. mea. J.ouea are ahm 1n ecm; in Swﬁigﬁn 2. of the
Appvuux und aro sumn.rhod in thn fonmring ta.blu-

o '.I.'ABLE 8 .
SUMMARY OF 1956 DIRECT FLOOD LOSSES ~ BY S’B}.TES» -
T ood Losues in Theu s of lollars
 State  Urban le,miuatm1 Hi,;:my,nanro.d, Total Per Cent
: : L | s : s t
Vermont ¢ 101+ 183 337 : 691 3 483 1 1,766 5.1
-1 T 3 t t ¢ 3
New Hempshire: 58: 163 638 31 1,376 @ 210 ¢+ 2,342: 6.8
R : t ¢ s :
Maseachusettss4,948: 9563 7,866 1 4,774 @ 957 19,000: 5641
s . : ‘ | t : -
Comnecticut 13,5640: 376: 6,469 : 881 : 127 s 11 895: 3340
$ 3 : 3 3 t t
1 s 1 1 3 1 t
Totals +8,645:1,677: 14,710 : 7,721 :+ 1,747 : 34,600: 100.,0
¢ : : s s ¢ s
Por Cent : 264,08 449 1 42,8 3 2244 3 : 100,08
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TABLE 9

DIRECT LOSSES = COANECTICUT RIVER WATLRIIED

SUBMARY OF 1956 LOSSES BY RIVER BAZINS

oo 07 {Wot limited to lesses below reserwcire)
' s C T DoEon (1050 ) (Ln thoutunds of G0LLern)
River Basin 3 State - ¢ ¥ pinemns = 3 : 3
. o 3 - tUrban tRural strial stedlronciiliohwoy:  Total
&9 I vy By e () v ey v T v T
) ‘ - (?OM% KEASS . ]
Commecticut (1) Fefle & V. 7,916 1,508 12,056 1,128 4,81% 27,553
lareel S % HLH. ‘ 1 23 24
Pessumpsisc - : V. - 12 8 38 10 & -2
Amménossus _ CH.W. 6 16 20 4 95 153
Stevens . The 5 3
Vells (2 Ve.e 2 _ 3 5
Walts Vbe -4 4
Jmpompan oo sus - 5 : _ 1 1
White ‘ (8} Ve, : 8 2 24 18 4y
‘Ottauqueches R TH S 1 9 5 15
Blaok SO Ve, & 1 12 5 47, 74
Willisms T e W, gy . 10 16
~ Saxtons | V. N 15 i5
West . (&) . . 3 2 127 S K1
Westfield I Yesg, 85 82 28 43 98 384
Farmington Corn. Mans, 64 8 154 10 99 585
Tobal | 8,088 1,571 1¥,841 1,226 5,458 20,701
Per Ceut of Tohal 28.1 B4 4502 4.2 19.0 1000
Other Nivers
Ispooma - b H.H. 1 18 40 35 $
Suger : Halle 2 1 23 & 168 1A%
Ashuelot W.. . 3% 15 KN o 128 L3
Cold River : * N.He. o 1 56 36
illers _ (8} ‘tass. N.H. 340 20 1,23¢ AR 710 2,007
Doerfield ' * Vi. lass. 4 5 14 s 317 44
Chicopes liss. ' 17 19 400 &5 545 1,410
¥ige,, Othor Streems % Vorious 100 42 18 47 73 4473
Totel, Obher Nivors - 63C 106 2,200 ©l 2,203 8,700
LRAND TCTAL . 8,680 1,077 14,710 1,747 7,721 a4, o0

rer conb of Total : 25.0 4.9 42«6 H.] Siek 1o,

o detelled Investigation for 1936 stage~loss relationship.
Exclusive of tributaries listed in bLeble. Therc were 2 lives lost.
There was one life lost in Wells River Bosin. -

There were twe lives logt in White Xiver Rusin.

There was one life lost in West River Basin.

There was one life lost in Millers River Basin.
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42, camptrilon of 1927 and 1936 loases,« The flood of 1936 was

mach more severe than that of 1527, and the distribution of logsen was

mich different, Of the total demage of the 1927 flood, 82 per cent

" ooourred in Vermomt and New 'Hampsh;\.n, whereas 88 per cent of the demage
" of the 1936 flood ooourred inm the thiskly populated and highly industriel

states of Massachusetts and Cornecticute In 1927 the losses to highways

snd railroeds eccounted for about 66 per osnt of the total, whereas in
1936 the highway and reilroad losses amounted %o only about 27 per oent
of the total, although of about the ssme smount ee those of 1927, This

is noqountod for largely by the fact thet after the 1927 flood meny of

- the highways had been relocated at higher levels, bridges were higher,

stronger, and provided greater waterway, and construction generally wse

- “of more substantial types than had existed prior to the floed, " The _
faot that seversl railrosd 1ines, industries and urben structures which
cufferedn:ﬁons.tw losses in 1927 were no longer in existence at the
. time of the 1836 flcod must also be taken into acoount, |

- 43 D:I.atribut:lon of recurring losseses To provido 8 banii for .

ostimting tho offect of propoud reservoirs on ﬂood loases the eme

. tire -ntongoa, below the reservoir sites studied, was divided into

45 damege gones which are desoribed in grester detail in Bection 2 of

) f""__t'hé-Appendii, and the 1936‘ J.osserc.‘were sllocated to their reapective
~damga tones. Where svailable in suff:loimt detsil to permit allocatien
--_to damage uones, nnd where they !.mtioated the upper linit of knowm

- dmgos, 1927 dnta were o.lno used,s Storm damage on minor tributdiries

or above preposed reservoir loostions, and losses which were cleerly
nonerecurring, were sliminated, Conversely, some losses were inoressed,
s for instance, when it was known that s temporarily unused faotory
building was damaged, which at the present time is recceupied, and,

therefore, is subject to additional stock losses, if a flood of a magnitude
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ocuperable to that of 1836 should ocours In this menner the "recurring"

losses that oan be reduced or eliminated by the construction of floodw
control works were determined for each dammge zone end type of loss,
based upon the 1936 flood experience, Table 10 swmarizes the recur

ring lossee by demage zones based upon the 1936 flood,

(Table on following pege)
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TABLE 10

DIRECT FLOUD LCSSES ~ COMMRCTICUT RIVER WATERSHED
Summery of Recwrring Losses below Considered Reservoir Sites Based upen 1936 Flood Losges

: ‘ DIREGT FLCCD LOSS
RIVER ZONE i GaSAll RURAL i INDUSTRIAL 1+ CIGAWAY ¢ RAILACAD TOTAL
(1) (2) : (3) (€3] : (5} : 6) L7 (8)

Connecticut 10 (1) 3,372,400 313,700 6,111,800 710, 500 108,800 10,677,000

9 (1) 47,500 36,200 148,500 33, 300 7,900 324,400

8 (1) 3,473,200 104,900 3,870,000 538,600 171,100 8,157,200

7 (1) 931,800 484,900 1,701, 700 2,128,400 199,100 5,445,900

Mass., Vt., . H. 6 {1} 269,900 5,900 - 150,100 191,400 617,300

Vt., H. H. 5 (1) 9,600 140, 700 192,000 364,500 298,000 1,004,800

" " 4 (1) 1,500 64,900 15,400 182,800 43,800 308,200

3 (1) 47,900 29,300 87,800 111, 000 34,400 310,200

2 (1) 15,300 22,000 8,700 563,800 38,000 647,800

1 (1) 13,300 28,200 12,200 24,400 26,500 104,600

Total for Comnecticut River 57,912,500 31,494,700 $iz, 204,600 84,867,400  $1,118,800 327,598,000
Tributn:x Streams

Passumpeic & Hoome, VE. 1-f (1) 8,700 3,300 7,800 3,500 800 22,100

" L " 1-4 (1) - - - 2,500 2,000 4,500

" " l-g (1) 5,7C0 2,800 25,000 - 7,000 40,500

Stevens, Vt. 2 (1) - - - 3,000 - 3,C00

Wells, Vt. 3 (1) 1,600 - 5,200 - - 4,800

Armonoosuo, N, k. 4-a {1} 4,000 4,100 10,500 9, 700 - 28, 900

" " 4-b (1) 1,800 6,000 2,200 14,700 2,900 34,400

Vaite, Vt. 5 (1) 200 - - - - 200

ithite, Vt. Tea {1} - - - 8,000 - 8,000

1t H Ten (1} - - - - - (8]

" " 7=b (1) 100 200 - 4,000 - 4,300

" " T=¢ (1) 300 2,100 1,600 1,300 24, 000 29,300

Masooma, if. T. 8= * 500 2,200 +3,700 11,800 18,200

" " 8-b * - 14, 000 - 28,500 42,500

Ottauquechee, Vit. 9 700 - 8,200 2,200 - 12,100

Sugar, M. I 10=a - 1,400 2,000 26,400 8,000 37,3800

i " 10-b {1) 1,300 0 20,500 29,0800 0 51,400

Black, Vt. 11-a 2,300 300 9,500 2,300 5,000 28,600

" " 1l-b (1) 6,500 6800 2,300 30,600 - 40,500

Saxtons, Vt. 12 - - - 3,300 - 3,300

Vest, VE. 13 (1) - 2,600 4,000 25,000 - 31,600

Ashuelot, H. I. =g (1) 26,800 6,500 191,200 21,000 1,100 246,600

" " 14-1 (1) 2,900 7,900 149,800 25,000 8,000 158,600

¥illers, Xass. 15-a (1) 188,200 - 286,000 166, 500 9,400 650,100

" " 15=e (1) 2,200 3,200 289,500 142,000 84,500 521,400

" " 15-¢ (1) - - - 27,000 - 27,000

f " 15-g (13 148, 600 12,300 610,500 168,900 132,900 1,073,200

" " 15=h (1 - - 50,000 36,500 51,600 138,206

Deerfisld, Vt. 16~a * - 1,500 - 66,800 64,400 132,700

" Mass. 16-b * 8,500 6,400 19,100 216,300 27,300 272,600

Swift Z: Chicopee, lLinss. 17=-8 & b 0 8,700 61,000 39,100 2,400 111,200

Westfield, lmss. 18 {1} 78,400 17,000 112,100 64,300 41,000 313,300

Farmington, l'ass. 18=a 0 200 200 500 0 1,600

" Conn. 1¢=b 12,000 500 83,400 22,300 0 118,200

" 1 19-2 2,600 5,200 9,900 5,300 1¢, 200 33,200

(maboag, lass. 21 3,400 5,700 19,900 50, 600 18,900 96, 500

Ware, lnss. 22 10, 000 7,000 156,600 90, 100 22,000 286, 700

Totel for Tributaty Streams 3510, 900 <104, 200 32,159,700 31,320,500 3563, 700 $4,65%9,100

aRain TLTAL +8,423,400 _$1,598,500 14,364,300 $6,186,000  £1,682,500 $32,257,100
20=Reserwvoir Pla.n(

Connectiout River Zone Total 7,912,500 1,4%, 700 12,204,600 4,867,400 1,118,800 27,508,000

Tributary Stroams Zone Total 476,70C 88,600 1,773,700 783, 700 365,200 3,406,900

Total 8,388,200 1, 563, 300 13,978, 300 5,651,100 1,484,000 31,064,500

Zones outslide 20-Reservoir jlen 25,200 36,600 306,000 £36, 800 196,800 1.192.-200

Hote: (*)Imiicstea 1906 Flood Lossesy no detailed investirtation.
1)Indicates Zemes Affected undor the 20=Teservolr Iimmt s
O 82



d_gﬁwluw nuﬁmumfp. {*;:"lflu nliﬁbionship batwoen flood loss |

;m flood:mgo ns drhmi.m& px‘imﬁly trm tha 1936 fload lensu, .

L -;_the dct:ailt £ ’-hioh prw&d- th’ onl#' hcis autﬂeiently oom;lote fcr
’ ‘moh a d&;ﬁimiw. Lo'ua, vh:loh oeum bo clas-ed u eanbroning

".louu withiﬁ uoh dmngc smp,, 'btuun o!‘ thoir magnitudo, or ‘bhoir
mlogy o pthor losses: of . urgo gruup, wore investigatod and the
o 'orfom of imrnuu in ﬂoad mges aaummad from the stage ab

| whien dmgo begtus to the ‘ostinated maximm £1ood oreste From these

data dngrm were propt.rod for each dmge ‘Lone showing expeeted direct

loasos for ﬂoods of‘ mioul mégnitudes, which in combinat:[on with hy-
drologic. data form the baais of -l':hs rols.tions of ﬂood loases to fre- :
quency dosoribed .’m Seoti.on 8 of the Appendix.

45, Averas umua]. direot ﬂood lonsgl.- Aversge annunl diroet

flood losses mro determined for eech demage sone with the use of the
relation of :atago to direct flood loss for.the zone,- and with the prob-
able frequency of récur'roneo of flood stages determined from en analysis
of the hydrologicsl data of record in the watershed, Reference i ud_ol
to Section 2 of the Ai:pondix for a detailed dosor!.ptioﬁ -o'f this deteor-
minstion, Verificsation of the socuracy of the method was cbtained by
oomputing the average annual direct flood less for those damege zonss
with records of flood stages for a period of one hundred jﬁears or more
by emtering the (stege-flood less) relation with ‘emch meximum flood

stage during that period, summating the individuel flood losses for these
stages, and dividing the totml loss during that periocd by the number of
years within the perlod, For damage zonés without extended periods of
record of flood stages, the frequency method made possible an evaluation
of aversge annual flood loss that could not otherwise have been ottained,

46, Losses related to direct losges.~ The effects of disruption

of production end transportation and the interference with the normal

1ife of wh_o]_.c oormamities result in indirect losses which are severe im
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tho ﬂeinity of- flooaoa diatricta and are folt to some extent through-
“f(out the nation. [ Meny of th&m,oannot be statad 1in mnney‘value, as for
- tnataneo the loas of 11ves, important records and heirlooms, or the |
‘ anguish of people who havo lost tha fruits of nnny years of toil and
: _privation. It has not. been poseible to ‘completely: evaluate 1ndireot
,losbes becauae of the reluctance shawn by mnny interests to estimate
these lossea and the difficulty experienced by others ip eatimating the
value of certain portions of the indireot losses. Evaluation if possible
for only the group of indirect lcaaes desoribed in paragraph 47, which
are closqu-assooiated with direct losses. Even these can be only
partia¥ly evaluated. No estimates are available maééuring the extent
of the losses enumerated in paraéraph 49,.but they cause a pronounced
deﬁreciation of normal property velues, which may be estimated.

47. Description of indirect related losses.-  These losses are

obvioua'and closely associated to directly affected territories, and
ar§ prop&rtional to direct losses. They are described in more detail
in Section 2 of the Apéendix. The more impértant types are the follow-
ing: | | |

(a) Loss of normel business to establishments directly
damaged, their supplieré and customers.

(b) Loss of wages to employees in shut-down industries,
and in industries forced toc curtail their production
because of these shut-downs.

(¢) Loss of good-will and disruption of merkets.

(d) Loss of income by reason of curtailed dividend payments,
loss of remt, or expenditures for rental because facili-
ties normally used have been rendsred unserviceable.

(e} Losses because of highway and railroad detouring; not

only loss of business to transportation companies, but
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E #130'Iossé§ beoause of honsdoiifeiy of'gdbd;gléiﬁfé
u “oost to_motér'trayél chaﬁse of longer‘rohidé over
1nf;;1or roads, extfé cost of:mainténaﬁée 6: recons~
- struetion of‘;dads.becauQQTof.use of inferior highwﬁyu-
. :fqr traffie théy cannof_bearf. |
_ (f)}-Interruptionlof quer, light and.heat-service.

(g), Eipéndifurés.to allevinﬁe distress conditions, preven-
tion of elekness or eﬁidemics, sanitation, policing
and ferryingf o |

" (h) Extra cogt'of rew meterials and power .

(1) Cost of capital needed to replace direct losses.

45‘ Ebﬁi@uta of related losses.- -To determine the value of the
indirect losses, approximatelyll;QIS individual losses in the industrial
and urban clagsifications were investigated, all available data were
obtained from railwaﬁs and ‘highway sources, and special inspections
ﬁere made of thé }ural Areag. Such portiona of the indirect losses as
are susceptible to evaluation support the following ratioces of indirect

to direct losses:

Urban | 114%
Industrial 114%
Highway 50%
Railroad 70%
Rural 10%

Upon the baéis of these ratios it is estimeted that the indirect losszes
below the reservolr sites considered amount to §30,410,000, or 94.5 per
cent of tﬁe'total_direct re;urring losses of $32,267,000 below these
sites. Pecause it is necessariiy besed upon a partlal evaluation of

indirect 1685ea this ratio of indirect to direct lcosses is considered
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oonservativﬁ._ The detailed data regar&ing indiract 1osaes ara-given '

.'.in Seotion 2 of the Appendix.

Inbaqgibla indiracb losdosa-' The expectation of reourrent;r

flooding of an inadequataly proteoted community or area results ‘in
effacts, the values of whioh cannot readily be expressed in terms of.
money, but which, nevertheless are real losses. They ars not taken .
account of in the- computations of economic justification, but merit
cohsideration in a broad estimate of the worth of proposed protection,
‘Amoﬁg‘the odnsidqrations that are the basis for this class of losses are
the following: | |
(a) Possibility of loss of life; the 1936 flood cost at
least 11 lives by drowning end one by suicide.
(b)" Mental distress caused by losses énd epprehension of
future demages.
(¢) sStopping of industrisl expanaion or additional develop~
ment .
(d) Lack of credit for repair or construction in arsas sub-
Jected to floed. |
(e) Exodus of industries and people from the flooded area.
(£} Effect upon soeial seourity of inhabitants,

50,  Depreciation of property values.- In addition to the direct

and indirect losses disocussed in the preceding paragraphs, and not re~
flected in the computations of them, the-March 1936 flood caused a de-
cided gepfoeiation of property values throughout the flooded areas ow-
ing primarily to the apprehension of a recurrence of similar floods.
This computation of depreoclation does not inelude the capitalized
value of future average anmual direct and indireot flood losses des~
oribed in paragraphs 45 to 48 inclusive of the report. While there

is a tondeﬁcy, in the absence of disastrous floods over a period of
years, for a gradual recovery of these depreciated values, the suo=-

oessful control of otherwise damaging floods will prevent the recurrence
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'*‘:»'of thit deprleiation and 1ts oonsequont loss, tnd thus will held

- proporhy valuos at normal 1evols or those levels exi:tgnt uftor - period
"froo fron d&vlstnting floods. |

51, Informatian on dqpreoiation.- As'so per cent of tho ualossed

valuations of floodod areas 1s within the heavily nOPulated indultrial
'oentors, invostigations for 1nformation on depreclation of property '
values were 11mited to thaae,loonlities. Information was obtained by
interview and correspondences witﬁ bankers, real estate men, assessors,
and various other reliablerlocal_sourets. Statémen;a made in response

. 1 qﬁestionnaires are summarized as follows:

(a) Substantial losses are sustained because of inability
to rent or sell property in flooded areag; practically
‘no bona fide sales are recorded.

(b) Mortgaged property reverts back to mortgage holders at
a greater than normal rate,

(e) Credit is restrictéd for the improvement of properties
in flooded areas; the Federsl Houging Administration
lmakes no loans on such property.

(d) Forced sales had tolbe mﬁde et a fraction of normal,
orrpre-flood, velues,

The follewing addifional.points héva been disoloﬁed-in interviews:

tax eolleotiéns are retarded; e m@re than normal proportion of prop;
erties are now subject to tax liensy industrial expansions in flooded
areas have been deferred until a@squate flood protection will be pro=
videdy and there is muoh concern that one more flood pf the Qfdor of
that of 1936 will bring about sessation of many industriael activities

and sbandonment of plants end houses,
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 ”58.'AE§§imatéd deprecistion based on assessed valuation.= The

-lahééséed_values‘of homés In Massachusetts and Connecticut agree 8ub=
nﬁfggtlally ?ith.indepeﬁdént appraisals made by_the Home.Oﬁner'd Loan
'éorforation.‘:Infvigﬁ_of this, the most recent availeble qssaéament
:figufgs, genqpaliy.those of i935,.were used as the normal or pr;-flood'
érqpeftj valﬁes.~ The egtimétes of depreciation of proporty‘va1u6s,'
ihich varied from 10 per cent to 756 per cent of normal values, were
Eased on opinions pf_local interésté{ :The estimated assessed valﬁation,
of froper£y'£n flooded areas which'willxbe protected by fhe p50posed
Comprehensiv§ f1an, (See Summery of Plan, Paragrﬁph‘lS?), is $350,816,600
and the eétiﬁﬁted dépreciation of property values is $74,857,000., Tabtles
11 and 12 show, with other pertinent data, the breakdown of these figures
by damagelzonés and by states. If complete flood protectioﬁ were pro-
vided, losses!becaﬁse of depreﬁiation of property values would e elimina-
ted'within a short time, probably btefore the completion of the construc-
tion of the works. Without flood control these values would partially
récovér, ﬁroﬁided another disastrous flood dld not oceur for a number
of years. It is estimated tThat approfimately 80 per cent of the loss
can be elimiﬁated in the Connecticut Valley by complete protection from
' futu;e disastrous floods. Upog the assumption that real estate shoﬁld
bring & minimum return of.ﬁ per cent, the estimated annuasl loss then
would be not less than & per cent of 80 per cent of $74,857,000 or over
33,593,000, wﬁich can be eliminated by complete protection from future

“disastrous floods.

(Table on following page)
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Wateraheds Twonbty-hoservolr Plan.

| TABLE
Sstimnte of Deprecistion of Froperty Velues in
Flooded Towmne, Flood of 1936+ Cenmsctiout DRiver

1)

’,

3 T Total 1 Totel tkste Vanlue of 1Zste Dopre~ |
g 1Populltion: Pre-Floed tProperty in rciation of
Zivar t Zome . YBX0 . 1 - Assessed Floeded iProporty
: : s Cenwnx 1 Veluation Avrsos : Velues
&3] v o2y e (8) &) 1)) r (0)

Comnscticat 10 250,264 § 404,102,335 § 155,441,150 § 28,819,000

: ¢ ‘30,658 44,648,075 5,830,000 452,000

g 216,948 307,281,774 104,861,200 25,870,000

N 132,630 151,200,164 25,456, 900 Gy 541, 00C

8 3,508 8,851,866 717,000 81,000

4 8,750 11,862,440 1,420,000 181,000

3 10,881 10,682,946 3,287,006 250,000
2 8,728 11,166,628 879,000 55,000 ¢
1 7o 702 15,711,821 452,000 54,000 |
Tetsl for | :
Cormeeticut River 684,824 £1,188,64%,808 £202, 259,250 &71, 752,000

r Stresms :

Pesswmpsic, Vie if 7,47 5,711,133 1,23C, 000 126,000

& Yoose, Vi. 14 24234 2,092,675 245,000 17,000
o is 5, 0% 4,825,678 40C, 000 22,000
Stevens, Vi, 2 - 260 266,000 20,000 1,000
Folls, Vt. 2 - 1,88¢ 1,455,848 £5,000 64500 |
_ ]
Ammonoosuc, Y.7. r 5,880 3,662,448 260, 500 12,600 |
® 4b 2,274 3,152,412 200,000 10,00C |
Vieits, Vi 5 370 351,000 50, 0G0 24500 !
Yhite, Via 78 2,110 1,355, 788 550,000 24,000 |
u 7o 1,967 2,401,640 240,000 30,000

" . V4> 1,481 8404261 100,000 106,000

" ' 7o 2,747 2,753,283 420,000 21,000
SuZEr, elie 10h 8,877 11,195,480 2,180,000 G0, 000
Hlaek, Vie ilb Qpdhl 8,454,052 260,000 20,000
Yosk, Vi iz - 1,832 1455%,850 430, 00D 28,000 |
Ashmelot, %.%. Iz 17,583 21,162,062 &, 353G, 000 OB5, 000 |
" 141 1,857 | 3,140,575 600,000 6C, 000 |
¥illers, Masas 150 6,202 5,741,929 2, 0013, 000 200,000
" 150 6,084 6,760,133 4,200,000 420,000

" 15f 1,050 1,180,685 F00,000 o’

" 16g 16,628 18,119,899 72 300,000 T, N0 -

" _ 15k 630 1,127,848 500, 000 170, 000
Testfield, Yess. 18 23,085 26,627,054 19 50T, 0G0 :

Total for Tributariles

11 » S138, 900,008

2 GO0, DGO
520, Dl y [l 55,60§*

Total

§ 550,816,250

374,857,000

{20=Teservelr Plan)

801,882 41,322,640,172

-t .
.,_:Pﬂ%{}s
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TABLE 12

Estimate of Depreciation of Property Values in Flooded Towné,
Flood of 1936, Connecticut River Watershed
('Iirenty Reservoir Plan)

1 Total : Total Preflood t&st. Value of:
State :Population +  Assessed s Property in ;Est. Depreciation
11930 Censuss Valuation 1Flooded AreasOf Property Values

3

3 :
$1,323,000,000 3 $330,816,000: $74,887,000

oy @ 1o (3) ! VI (5)
Vermont : 63,769 : $ 69,000,000 : $ 12,321,0001 $ 1,125,000
New Hampshire: 57,065 : 80, 000, 000 : 10,517,000: ' 953,600
Massachusetts: 400,146 : 645,000,000: 146,70‘7,000: 33,507,000
Connecticut : 280, 902 : 529,000,000 : 7161,271,000: 39,272,000

: ; :
L] ]

TOTAL 801,882

63, Relationship of f£lood 1losses to flood protection benefits.-
A substantial.portion of the flood losses may be eliminated by the con-
struction of flood-oéntrol works. The measure of the benefits to be |
derived from proteotive works 1s the degree of prevention of loasgss
afforded by them. The velue of Suchlbenefits forms the basis for their
- economic jusﬁificat;on-: Benefits for whioh_values have been caleculeted
”'aferphe rblléwiﬁg:‘.
 (5$=; Direet recurring losses balow proposad'feigrvoir sites,
< e b&ﬁqfit being the losses dete?minpd fr;L stags or
discharge reductions, end #tageéloga or discharge-losa
relations. _ | _’ .-
_ (b}i fIndirgcﬁ losses._ihich.havg been taken as 94.5%79£ di-
. ;H fifr¢ct‘iog§osQ. T R
b

54. Mbthodﬁor7alloés€in5‘behefits - to reservoirs and dikes.-

Dﬂpgkq;ation of p;gpefék‘vaiués.'

Essential féqnirqmmnta of flood=control wo;kainra to reduce th§eannua1

average direct and indirect losses in the‘entire watershed, and to obtain



a dependa§1efreduotion of losses during all floods, to.the extent pr;c-
ticable. Résérvoirs, properly distributed, fulfill both requirements in
the valleys below them. Dikes eliminate damage in the limited areas
tehind them. The allocation of benmefits to reservolrs and dikes is

based on their relative economic¢ priorities in produecing eacﬁ t&pe of ben-
efit. Detailed economic studies showed that the annual cost of dikes

to protect urban areas in the léwer Connecticut River is higher in
comparison with the annual benefits from reduction of direot and indi-
rect losé§s than the correspondfng retio for reservolrs alone. Bene-
fits of thisz type are therefore allocated first to reservoirs, and the
amount given to dikes is the ;dditiOnal annual benefit that will result
from the alimination. by this sépplementary protection, of lossos'cﬁused
by the ficods against which the.reservoirs will not provide complete pro-
tection. The coﬁparative depen@ability of reservoirs during the great-
est floods justifies this method of allocating ﬁnnual benefits from the
reduction of direct and indirecﬁ'losses. Compléte"prﬂtection ef dikodi

areas by ® oémbination of reservbirs and dikes resulﬁe in a large

o benefit hy rostOring to propartm'wuluea the deprecigtion cauaed by a

L oy
‘dlagstroua fiood and - sustained by the flood menace. This is allocated

entirely to dikes on the grounds that very little of it will mnterializo

al

AR unless thby ‘are added. The benetit from. restoration of property vnluea

in the valley outside the. dikced hreas is relativoly swall snd ia, of
oourse, tlloo&ted entirely to repervoira.

Summngz The direct flood losses rosulting from the 192?

R f],nod w@n' -15,525,000, and from the 1936 flood wers. sse,seo,wa 'rhe

Jrelatéd 1nﬂireet loasea btaed oa the study of the 1936 lossea ara an-

5 n‘

:1#imated a& 9%.5 per eent of the hiroot losses. PrOporty having an auuossed

o value ofmapproximately 3530,815.900 waq submerged ' by the 1936 floo&,and it 1s

1jeatimata& thst thesp property valuea suffered a depraciation of $74,857,000.

ea-

et — At o B



The eliminaﬁion of non~recurring direct losses; the_datermination of
the'stage~iﬁsé relationships, end thelir use in comneostion with‘the
A-probablp fféquenoy of recurrence of flood stages, estaﬁlish the basis
for determining the average annual direoct benefits. The indirect
benefits are then estimated at 94,5 per cent of the direct bénefits.-
'The averageiannual benefit through restoration of deprecliation is esti~-
ﬁated at.a;feturn of 6 per cent on the depreciation which will be
avolded by protection. These benefits are allocatsd to reservoirs and
dikeé as desoribed in paragraph 54, and as further described in para-

graph 82 for the reservoirs, and paragraph 96 for the dikes.ifTho total

snnual benefits to acorue from the construction of the Comprahensive Plen,

exclusive qf benefits that are not susceptible of a money evdluation.

smount to $5,268,000 as further stated in paragraph 137.

e

(Report oontinued on following pago)-_'_
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IVPROVEMEET DESIRED

6. Protection.- The 1mpr6vement desired is thet whicﬁ wiil pro=
vide proteetion agginst repoated inundetions of homses, . lands, 1n&ustries,
and utilities, with their attendant loss of life;-direot damege, dis-
ruption of normal activities, loss of employmﬁnt, additional expénse,
depresaion'iﬁ'values. and threat to cormunal staﬁility and epoiai-eecur-
ity. As the losses ﬁver e long perled of time have been fairly well
spread throughout the valley, somewhet in proportion tc industrisl and
soolal development, 1t is desired that the imprdvensnt provide prétec- _
tion to all parts of the valley to the extenf practicatle and justified.

57. Measures advocated.- The larger, thickly populated, highly

developed, and highly indugtrialized centers have looked first to dikes
and desire the complete prétection afforded by them. The'anlargemént
of the channel of the main river has beén advoocated at several locali-
ties where marrowe or other obstructions exist. The comstruction of

e system of reservoirs to detain flood waters in the upper ressches of
the valley and release them in such a manner as to substantiallilreduce
flood flows and stages has also been advocated and is ganerally agreed
 to be of greatelt general benefit to the valley 88 & whole, and the

proper besis for .3 comprehenaive plln or flood control.

58. Obnanrvation.-' In the developmant of 'y syatem of resorVOirs

i is desirod b0 preserve or dmlop the potant:lantiﬂ or t

‘ for the consor'ation of unter for. power, reereation, or other pnrposea.i 
In thia eonneetion 1t 13 reoognized that tha devalopmont of théﬂo

R siton‘where oonservation is dqsired and - justified. can readily be _
, _¢aocomp11ahod for f10od control and coasorvation 1r looul 1ntercsta

.'51111 contribute the udditional,cpat over. that for flood oontro; only.



SURVEYE -

58. Sﬁrvgng- Surface.~ . In the investigatiohs fo; the 308 Report,

publishe&ihd-ﬁouse Document 412, 74th Congress, 2d Session, surveys were
made of ail*of the principal tributeries on which it wes thought possidble
‘that‘resqr7§;r sites could be developed, and nearly 300 potentiel dam
sites wereééansidered. Preliminary estimates and field reconnaissance re-
.duced the nﬁmber of sites that showed promise of beiﬁg suitable for flood
oéntrol to about 60, and those that merlited study for a comprehensive
~plan of flood control, to the list hereinafter described. Surveys were
made on 40 dam sites and & number of prospective dike locations. The
reserVoir areas were cross-sectioned wherever neceseary to supplement
existing rq;igble topographic data on these areas. Aerisl surveys of
- the reservcir areas were made by the Air Corps, United States Army, the
ﬁhotogrﬁphs&enlarged, end used in the field to greatly facilitate the
1nstrummntg#;wnrk.

‘60« Subsurfece invaatﬁggtion.-' Geologicnl investigations have been

'mado at 33 of tha sites by borings to rock, core borings, test pits, and
:-auger borings, to determine the character of the overburden, and the lo-
cation;anduchnr;cter of the rocke A total of 225 core borings were made
by oOntract, and by Government-owned rigs and hired labor. Abecut 970
. earth,camplna and nany rock ‘cores were ubtained by these boringa¢ Nearly
._ 2 900 t!!t pits, anﬂ 400 auger boringu wore dug by hired Iabor in the

_:mwgrhurdengfhrming sbutmgntn,Afbundatxonu, an& potantial borrow areas,

d*T.fund dbouﬁwz*ﬁoo earth aampiea were obttinod from them. The samplea or

a etrthfaud-rbck hnve hean storod at the Diatrtot Soils laboratory, whioh

,yztdfrepreaoﬁtutivo samplon ‘o determine their suitability, and

‘:'faa 3 guido for tho preliminary des&gns which rorm the basis of the es~

-’7fffimutes givnn hurein. Borings were made on propoaed dika loeations to

‘i determine bhe character of subsurfaca materials.
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CONSERVATION FOR POWER

61. Existing hydroelectric developmants.w There are sixty-three

hydroeleotrio plants in the Comnecticut River Basin produeing power for
sale. They have an aggregete installed capacity of about 440,000 kilo=
watts, orlabout 72 per cent of the totel capacity of the *yone™ compris-
ing the five New England States; exclusive of Melne, which-iﬁterchengea
but little power with other States in New England. These hydroelectric
plants generated in the yeer 1932 sbout one and cne-half billion kilo-
watt-hours of electrical energy. The larger part of the output of
these plants is controlled by‘the New England Power Associstion, and

is operated as a unified system'with the larger steam plants of.this
Associaﬁiee and of the Edison Electric Illuminating Company of Boston.
of the aboverinstalled cafacity, atout 280,000 kilowatts are loocated

in the Cabot Station at Turners Falls and four power stations of the
New England Power-Associetion on the Conmecticut River above Turners
Felis."'ﬁight ﬁqwef stations, having a'oombined‘cﬁpaeity-ef'abeut'
90,000 kilowatts, are located on the Deerfield River. The greater part

-~ of the other amaller electric planta and many industrial plants operated

| %by water pdwdr dre 1ocated on . uncontrollad trihuteriea of the Conneoticut :

Le'River.p The total installed capaoity of all hydroeleotric plants in the
zone. is approxim&tely 616,000 kilowattq, and the output of electrio power
from these plante durxng the year 1936 wae approximately 1 ; 900 million

: 'kilawatt»heura.

'l62 Preduction of eleotric power in zdhé“;e"The'preduetion'of
: electric powcr in the zone shows a very ooneistenﬁ'grawth from appfoxi-_
mately 3, 300 million kilewatt~hours in" the year 1922 40 5,300 million

in 1928 representing an average rate of 1norcase of about 320 million
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kilowatt-hours per year. . The maximum yeerly ougputﬁbf';I§5§}1&ﬁ§a§§§'r' ‘
before 1930 in the zone was reached in the‘yaar 1929 when thé;@fééﬁc= .
tion was about 5,889 million kilowatt-hours. During the three years
following 1929 the output dropﬁed'to 4,964 million kilowattehours for
the year 1932. Since 1932 the output has increased to about 6;513
million kilowatt~hours for the yeaf 1936. The present weekly production
of electric power in New England is averaging 10 to 15 per centlﬁqye_
than was produced in the corresponding period of the year 1536. With a
continued increase in the demsnds for electri¢ power, and the combined
capacity of the hydro and steam plants less than in 1932, it appears
only a question of time before additional gemerating cﬁpaciﬁy will. be~
COm® Necessary.

63. Existing storage reservoirs.- Existing reservolrs and those

under construction, or proposed, within the basin are:

TABLE 13

_ EXISTING STBRAGE RESERVOIRS

3 : K Drainn e Area i btorege
Reservoir : River : Sq. Wi sﬁcre-fé%%
: _ 3 'y '
Upper- Connecticut Lakes 1 Connecticut . 82 . 1. 88,300
Pittsburg* 1 " 3 84 . 3 ‘
Grafton Pond, Goose Pond,l; T Hhsoomn 1 183 1 28,800' '
Crystel & Mascome Lakes ¥ 1 - I ;‘{m ‘ ;,h
Sunapee leke - ] Sugar : 1. 45 118, 800.
Somerset & Harrimsn . i Deerfield 30 Tise :+ . 178,000
Quabhin** : ¢ Swift snd Hhrn F 187 11, 274,000 ‘
, : (Chioopee}. - g - . kN
Cobble Hbuntain . s Westfield 'h,i‘ .45 1% 70,000
- Otis, Compenaatian and) s Fermington . 4.0 122 - g
' I
TGQLL ' gy 892 - 11,813,000

m'ﬁiriy oonstructibn‘by oonbinad §%E%é and private aganaias an:;ﬂ pa;e ;'ﬂ};
** Under construction. : R F

The exiating power developments have pOndage in various ampunt&:;

thelir effect-upon floed flows cannot be established. The reservoirs onl_
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the Mascoms and the Sugar Riirers are natural lakes of relativaly
small oapaoitv, and are of but little value for regulating or in=-.
creasing tho low-water flow below the reservoirs. The Swift,
Westfield, and Fermington River reservoirs sre primarily for water
supply, end are of no meteriel benefit to any water powers. The
Upper Connecticut Lakes reservbirs were constructed and are operated
by private interests for the benefit of tﬁe power plants on the
Connecticut Kiver. During the dry seasons of the yearrthe low-~water
flow is -increased ebout 600 cubic feet per second. The Harriman and
Somer set réservoirs, on the Deerfisld River, which were construoted
and are op&ated by the New England Power Association, inerease the
low~-water .i‘lows of the Deerfield and of the Conne§ticut.Rivers below
Greenfield by vafying emounts up to 600 cubic feet per second.

64. Prospective fubure power plants.,~ The most economical and

ensily improved head for water power in the besin has been developed.
Considerati’on has béen given by the New Englend Power Association to
the development of a large hydroelestric plant at Upper Fif‘téen Mile:
Falls, a few miles above the existing Lower Fifteen Mile Fs.l_l'_‘s Plﬁn‘b.
The only pé‘s.sible water-power sites on the main river below 't:he mouth
of the Punumpsic River tha’c have no’c been d.evaloped are at Piarmont and
. Hart Island.. There. are three existing pls.nts on the main rivar. namely,
et Ryegatc, \’l’ilder. and Enf:.eld, that do not have equipment of guffi-
oient qapaoi_:ty-to utilize additional flows, and until these plants are ‘
. rédevelopo'ﬁ', no approo:labia .bénei‘its to thém cen be realized from future
stora-ge f&iﬁrvbzifa. On several tributarias of the Conneotiowb River, -
thers are at'bractive natural sites for the developmecnt of new power
stations, l?u‘t on accomt of their comparatively small drainage areas

and wide ﬁi'iation in natuml flows, meny of these sites will probably



never be developed. Some of them, however, may become justified
after storage reservoirs have been constructed and the flows par-
tially regulated,

65, Prospective future power plants at flood-control dems.-

Studies were made of the potentinl development of hydroelsctrie

power at each of the flood-control dam sites in accordamce with

the provision of Section 5 of the Flood Control Act of 1936.
Relference is made to Section 3 of the Appendix for the detalled
analysis at each site., It was found that power develcprent would

not be femsible at any site unless conservation storage were pro-
vided and a comparatively high head ocould be obtained from & very
high storage dam, or from natural fall below the dam. Assuming

that ocnservation storege were added to that required for flood con-
trol up to the physical limits of each resgervoir, and that its cost
were not charged to power development at the site, the snnual return
for power was shown to be more than 30 per cent less than the annual
cost at all sites except Gaysville snd Knightville, where the return
wes practically equal to the cost, and ﬁewfqna, where the return was
only L7 per cant less than the coet. Considering that this last
velue may be ﬁtthin_the limits of error of the estimete, provision
for-pqnatockg'-ﬁculd be justified at Gaysville, Kn_ightﬂne and Newfene,
if eand when the opnsarvation storage nébeésary to the devel opment of
powér\ét the'sito is ﬁrovided. As shoun in Section 3 -of +the Appandix.
_consarvation gtorage will be. feasible at Gaysville and Newfane whenf
~ever the axisting downatraamupownr plants are augmented by additional
| powor plants. and will no’c be iea.sible at Knig;htville unless pa.rt of

._ftho aoat of the reserv01r is borne by a power development at the site.
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66, Prospective future storage reservoirs for power ‘stéraze alone,-

o

"PlanS‘have ??oeﬂtly been made by the New Eampshire Water Resources
' ‘ﬁoard for th;:bonstfuction of a powsr-storage reservoir on the Con-
necticut Rif&r at Pittsburg, New Hampshire. This reservoir will have
e capacity of about 96,000 aore~feet, the equivalent of about 20 inches
of run=-off on_the uwncontrolled Qrea above the proposed dam. Considefa-
'tibn has béa#rg;ven by private.intarests to the development of a large
‘hydroelectri; plant at the Upper Fifteen Mile Falls, which will provide
-.an effective:storage-capacity ol approximately 114,000 acre~feet, Pre-
.liminary studies have been given by private interests to the development
of a power-stbrage.raservoir on thé Moose Ri?er at Victory, Vermont, with
a capacity bf'approximately'40,000 acre~feet. The fact that private in-
terestﬁ have developed only a limited number of reserveirs would indi-
eate that tgé;e sre practically no other.sites in the basin that cen
be devélopedfélona and‘proéuoe gufficient benefits to the power inter-
ests at thé_present time to werrant their cost, The existing sforage
reservoirs that have heen developed by private interests have & measur-
.able flood=controlling effect, and anﬁ'future_additions will increase
._ fhis effeot;!

67, Gﬂnservation storage developed‘with flood-control prujects.

.Tha function of conservat ion atorage is to store or conserve wnter when

,-the stream f&aw is high and to releasa water ‘when the stresm fiaw is

¢7‘1_ Its value ia derived from throe stages of this process: (1) By -

-lrstoring, it' duces tha flow downstream, which.may or'may not be grest
'onough to. oause damagu. If consarVation storage is not already full

at flood. timss. there will be B value to it from reduotion of- f1oad

'f.idamage; (2) By holding‘watqr in storage prlor to ‘and during th@ period

' ;fof releas;ng, it providas an artificial lake which may have a raoreation- -

 a1 value; anﬁ (3) By releaaing "0 increasa the 1cwwwater flow, it dids
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in the di]futi.on of sewapge, increeses indu.strie.l water auﬁpli-es, and
increases the power outf:ut of run-of-river plants, both utility and in-
dugtrial. -An investigation was ma;de of the ralativé benei‘its and costs
. of prov1ding additional storage for conservation at aach af the flood~
sontrol reservoirs being consideresd., Recognition W5 8 made of the value
. te flood aontrol bJ allow:.ng the use for cmservation purposes of one=~
qua_rtsr ingh of floodﬁcontrol retomge for each inch of consgnmtion
~ storage addedto that required i‘o‘f"flood céntroi-a&lo_x‘m. _,;Réqféatioﬁal
_v:;.lues are, tx"eated elaéwhare in this report. For the third fnetor,

_althmgh 'dofini‘te valuea wore de‘bermined for the power benefit only,

ed tha:b the se.ni‘hary ;md induatrial aspects -are. imporban‘h

'on some tﬂ 'ui:aries. The only known mei?hod of est:abliahing their values

'fis ’oy negotiation with 'che parties conoernad._ At 18 of the 30 reoommended_

and al‘b_erxmte ﬂood—oontrol reservoirs t}n couts of qonaarvation stor-

"".ags a.re prbhibitive owing to physioal conditions. Referenoe is -mads
0% of the Appendix for the detailed analysis of tha velue to

" ")_'serwtaon atorag&«wb the ramaining 12 sites‘ - It is shown

wer:. ;welopment at the site, Hmver, by inoreasing >the lcw-w:;.ter

g' the to*bal!b.enefit to'all existing and eontemplated run—-of-river ‘utility
K pcrwer plan‘bs would be suffioient to gustii‘y esonomicael ly the construc-
""--jgi-.ltion of additional storage for conservetion atb ten i‘lood-control dams.
A sunmary of the detailed analysis is shown on Table 14. Colum 12
shows th‘er approximete everage increass of low-water flow in the lower
Conneoticut River tha’p would result from t.he normal oparation of con-

gervation storage at each reservoir, If conservation storage is developed
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at all ‘can of 'tihe reaorvoirs the tcbal inoraase oi‘ lqw-water flcm would :
D

amount’ to aj::out 1,460 cublo i‘eet par secand. : These &ata can,,be usad

as 8 baaia fqr establishing values, othen th&n for power, which depend
upon the eonditions send nature of ea.ah par‘ticular oase, a.nd. whmh can
not be for-ocast but may-be worksd out as eaoh case ariseaw

_'68 Gmnpo.ratlve eoonamy of power stor&ge a‘b flood--control dama.

'I‘he foll-owing table shows the estima‘ced aunual eoat Of eaoh reservoir

oomtruotod “for powar stora.go alona a.n L he‘ correapénding cos‘bs with
the smne capaeity of pover storage addcd to flood-control reservoire

a.t the te,n sites where conservatien storage appears faaaible. ;In

aalumn 6 iu shovm the differmoe hatween thu ea‘bimated emnual cost of

(;olman'

fload-eontral storage at flood-contrel raaervolrss

e  TABIE 16 | B
camwm EGONOMY OF Pmﬁa AT FLOOD comno:. mus
iFower Storage :Lstimated Annual Cogtar

', Lt Capa.oity :__of Power Storage = Differenab= ‘Batio-
- 'Renenqi:n-- R : 3 For - sPower with : between.
T In.cheas Aore~ : Power  : flood=. & °°1m}’-",a°°1wai
LT 't feet : alone . :-control - 3"4 and . w:* and 5 :
SR ¢:9) L6 NNERN C:) RINSTAER ) NN ) MR )
L : s H . $. -
 Vietory. 1 ;2 5 3 44,000: $ 51,400 ¢ 3 23 »200 . 1. $ 28,200{:?2*26-, o
Groton Pont '+ 8,75: 8,000: - 13,800 : 10,000 : - 3,800 2 1,38
- Gaysville 55 s B.5 : 66,200: 194,000 5 ° 72,600 : 121,408 1 1.80
Ayers Brook s 5.0 = 8,000: 51,600 : -'.18,000_‘ i 33,500
Wost Cardsni * s+ 6,25: 26,700: 105,600 : 14,600 : 90,000 : 7,23
Stocker Pond : ¢ 5.88: 11,000: 34,000 : - 10,000 :  24;000 5 3,40
Perkinsville : 1l.1 : 84,000: 280,000 : 183,000 : 97,000 : 1,52
Newfane -3 8.3 :144,200: 269,000 : 128,100 : 140,990": 2,10
Priest Pont : 12.5 : 12,500: 36,800 : 18,000 : 18,800 : 2,05
Tully :+ 12,5 ¢ 33,400: 52,000 34,000
H

LI 1Y

18,000 1.3
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CONSERVATION FOR RECREAT_ION

69, Importance of reoreation. The Gonnecticut River Valley ia o

pecullarly adapted by cllmata snd natural fBEturBS to all typaa of
.recreatlon, For over. one hundred years it hds been ane of ths vaoation
areas of thé éastern United States. In addition‘to the many thousands
who spend vgcations iﬁ'fhe valley there are.sefaral tiﬁes that number
lwho spend week-ends there or visit the Valigy as transients,  The New-
England Council and the New Hampghire Flanning Board es£iﬁnte that~dur;
ing the 1936 swmer season a total of 791,000'guests spent an'averaga.
of sbout 11~1/2 days each, and that about :5-1/4 million transients.
spent an average of about one day each, a total of about 12 million
~yacation aays; in the Comnecticut River Basin areas of the States of
Vermont, New Hempshire, Massachusetts, and Connecticut. Considering
that within 300 miles of the valley are the large population centers of
New York, Brooklyn, DBoston, Albany, Philadelphﬁa, Camden, and Newark,
and that there is a trend towards devoting more time to recreation,

it is reasonable to estimate that thore will be & demand for increased
recreational facilities in the Valley, the development of which can be

economically -justified.

70. Value of reoreational facilities.~ It is estimated by the
Hew England-Council that over %400,600,000 wa.s sfent by visitors to
New England in the summer of 1336, of which more than $276,000,000
was spent in the four stétes of New Hampshiré, Vermont, Massaohusett?
and Conneecticut. Of this amount, $50,863,000 was spent in the Connecti-
cut River Baéin. Visitors to New Englend in 1336 used property valued
a% more than $500,000,000,.0f which $63,500,000 was in the Connecticut
- River Basin, ard does not inolﬁde facilities provided for winter sports

visitors. From available statistics on lake resorts in New Hempshire,

= B3 -



' it is éstin;dt'éd,p.hat'.thle sée..soh'air idoq:_ne' from sach cottage is about
$350, in addit’ioﬁ to ;which each 'cortta‘gek repre'seﬁts" to the 1oéali‘by

' "approximately 2 990 vacetion. d.ays, inoluding “trensients, from whioh
| the net income to Jche comunity is &pproxmately 31 088, or a to’cal
'per oottage per seagon of 31, 438.

Tle Detaminatlon of reservoirs aultable for reorestional

conservatj.on,- Each reservoir. proposed 'for the Comprshensive Plaﬁ of f‘lood‘ ‘
‘control and the a_l‘c-ernatas was studied to determine whe*‘cher additional -
devel opnent for recrestion ﬁqdld jeopardize its value for flood control,
' whet'h_e.r.this additional develbpir_xent would be economically justi,fied, and
whether the locatioﬁ of, and conditions surrounding the reservoir site
would be suitable-forla suco;assi‘ul recreational development. The de-
¢cision on this l_a st consideration was-aided in several instances by
ma;rkedr local interest in such a pro ject. Based on the am-ouht of suitable:
shore’ line which would be made available, add topographic conditions,

thé number of cotiages and other facilities wds estimated at those sites
which zd'eet the first two requirements, and the number of viaitors and
estimat ed net annusl income datemined,the refrom, as indicated in the
foregoing 'par;a'g'rﬁph.. A compsrlson of the net annual income with the
e.nnual cost of providing the addltlonal stomge oapaoxty for recreation
shows wh-eth_er the development for recreestion is sconomically justified.
Bight of the w..ieservoirs of the Comprehensive Ple.n, and three of the
a‘lternate"raé;ervéirs are considered to ‘ha*}.e possiblilities. At seven of
them the _additional development which is justified f‘or its power value

| will alsc pro#ide a 1ake‘ for reoreationel u,se. Gene_ral data on"che‘ll '
reservoirs are shown on Table 16 which .follovujs. A more detailed {:reat-

ment o recreational development is given in Section 3 of the Appendix.,
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TABLE 16 2
GENERAL DATA Y
JUSTIFIED RECRRATIONAL B
: 3 T FIook Tonr10onssrva-TEstinatel I Einnbeds TNatinatodt :
f " g5 Shore ¢ trel 1 tiom ¥ Numbgr it H’tan‘bor tHet Amnmla .&mua.l
Reservolir y State 5 Line 1 Pool Avea tPool Areasol ﬂttwn - of 3 Reoreas 3 Recreational
! $ ¥iles 1 Acres (1) 1 Asres ¢ Thru Arse jCottages ¢ tlonsl . Cosks (2)
3 ’ # 3 ) tPor Summer 3 1 Iacome :
Bothlehem Junctiomn NeHe 26T 860 - 215 228,780 50 117,500{3) 51,800
ost Cansen P.4. 1447 1,520 3889 90,000 27% 107,000 Cos’r contamed in Power Pool
Stooker Pond HeE. 18,0 1,160 1,000 100,000 366 134,&0& SN " N
Vietory Tte 10,0 2,430 - 2,000 160,000 185 79,000  * " L -
Groton Pond Tt 8.0 8568 860 100,000 116 50,500 " b =" -
Union Village Tt 3.3 800 280 200,000 47 38,500 1,000
Afyers Irook Vi 6.2 720 380 26,000 21 45,000 Cost sontainsd in Power Pool
Ceyvaville Vie 2540 2,330 1,300 40,000 476 170,500 n ® "o "
Rewfane Vto 23,0 8,180 2,270 55,000 487 158,500  * . « = "
Tally ¥ass, 11,9 1,750 1,425 100,000 2T 85,000 " b “ 0w "
Prisgt Pond ¥a8s. Bed 800 770 100,000 186 88,000 W w oV * i
| - \fs
Tetel Hela 36.4 3,850 2,488 418,750 685 369,000 66,100
Tobal Ve 7505 $,916 6,790 570,000 1,380 540,000 1,000 ‘.
GEAND TOTAL 128.8 16,895 11,480 1,186,750 2,448 1,063,000 108,200

{4) imoludes Conservetion }"qo’l Aren, .

{2) Jenerelly wher couservation ospacity is opereted for power storage,

no a,.ditmn.e.l construction cosks for the dem will be- naaesaary to

pemit recreation use,.

(3) taevy visitor trafi”io ai-ea almedy devé}opcd.



PLAN OF IMPROVEMENT

RESERVOIRS

72. Sites studled.- The investigetions for this report were

aided by preﬁious sfudies made for the preparation of the 308 Report,
published as House Document 412, 74£h Congiess, 2nd Session, for
whioh nearly 300 sites were investigated, meking it possible to re-
duoce intensivé studies to a relatively sm#ll number of sites. Field
invqstigdtiénq ana office oomputetions have.been made of sites where
favorable features appeared to'indicate‘justifioation for incl#sion
iﬁ a Comprehensive Plen. Some were rejected'after a small amdﬁﬁt of
preiiﬁinary work when it became evident thﬁt‘they'were not erhqm-
'ioal;y'justifiqé.,'$qm@_i6re oonsidefed‘aa elternates until shdwn.toj
bo‘in}orior %o other sitpézcoﬂtroliing similar watershed areas. A
list is tabulutqd:on“Plate-IIi. whﬁch.ahows the sites that,uurq;inn
"olﬁde& in‘prévious reports and th§ more ﬁromising additional sites
considered for this report, . The :onéning. tabulation ind-j.ca*bé‘?cl*‘-tho

42 sites for whioh more intensive studies were made:

{Teble on foilowing page.)
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TABLE 17

LIST OF BITES STUDIED

tldenti- 3 : 1Drainsge ares
Listificetions Hews of Site 1 Straan "~ 1gpbove site
No.: [o. 3 t : [} §8Qe Ile
1. 16a Esst Haven® Pugawmpsie River, Vi, 4745
2 20 Lyndonville do. - 7040
3 21A Lyndon Center*  ¥illers Run (Passumpsic Rn,wr), 52,0
4 22A Vietory= ¥oose River (Passumpsic River), vz:. 6640
5 50 Harwy La}'e* - Stevons River, Vi 24,9
6 244 '*ethlehem Jot.* Armonoosuc River, H. U, 90,0
7 51 Franconia " Bem 're=Gale River{Awonocosueild.H. 30.0
& 26 Gale River Gele River (Ammonoosuc River),N.f. 3040
8 6e Suger Hill Ammeonoosus  River, Holls 246.0
10 69 tath ao. 537.0
11 2TA groton Pond# Tells River, " V. 17.3
12 2864 - South Branchs South Brench (Waits River) ¥s Vt. | 48.0
13 48 Tnion Villages* Ompoppancesuc River, Tee  126.0
14 Z9A Gaysvilles finite River, . Vi 226,0
16 304 Ayera Brooks Ayers Brooa: (White Rwar} . Vi, 30.0
16 52 SOuth Randolph 8econd Eranoh (?Jhita River), Vie 08,0
17 7L Horth Roymlton do. 7240
18 49A South Tuntridge*  Pirst Bremsh (White River), Vi, 102.0
19 70 Canterville ' White River, : V.  892,0
20 87 Hartford x doa - 704.0
21 66 YWogt Cenean Magaene River, ¥.H. 80.0
22 72  Hssooma Lake . do. ¥.H,  153.0
2% 3bA Bridpewstor Corners Ottauqueohes River, V. 101.0
24 63 - North Hartland= doe . 2220
25 534  Stooker Pond Btooker Hrook (Sugar River), K.H. 3544
28 54 Croydon Cropdon Branok (Sugar River), N.H. 55.0
28 G4A ¢laremonte 8ugayr River, K.H. 245,0
29 36 ladlow .Black River,. Yt 5640
30 37A Ansden North Iranch (Flack Rivar), V. 2740
3} T4 Parkinsville Black River, )i T 142.0
32 554 N. Springfields - T 188.0
33 H6A Camtridzoport Saxtons River, Vo 58.0
34 404 Howfanae : Weat River, Ve 32840
35 57A Surry MHountaine Ashuslot River, N.H. 100.0
36 58 Otter Hrook O‘bter Erook (Aahuelot River), ¥N.H. 46,7
37 594 Lower Heukeag# Millers River, : lfaaa. 12.7
38 .60 Bydeville L das 86.0
39 614 - Priest Pond Priest Brook (Millers River),xaza. 15,8
40 68 Birch Hills - M1lers River, Mass.  176.0
41 824 Tullys* . Tully River (¥illers River), Hass. 5040
42 47 Enlghtvillex Foatfisld River, Mass . 164.0

sIinoluled in The Cosprohonsive Plan. -
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73. General location of reservoirs in velley.- As stated in

Paragraph 28, the run-off from the erea above Fifteen lMile Ialls does
not contribute apprecisbly to major flood peaks. Therefore, no reser-
voirs are proposed for that area. Run-~off from the area below the
waterghed of the Farmington River has a negligible elfect upon flood
stages in the valley, and this area can be excluded also from consider-

ation for the location of reservoirs. The selection of sites for

‘flood=contrel reservoirs has been limited, therefore, to the critical

area from Fifteen Mile Falls to and including the barmington River.

The menner: of selection of the reservoirs desoribed below hss resulted,
to the extent practicable, in their distribution over the entire ares
80 &s tO‘mnké the aysfem effective againsgt a storm centering over any
part,of'the'iﬁtarshéd, as'ﬂall_as;gjé&ﬂﬂtal Lo,

74. Reservoir locations on tributaries.~ The extensive develop-

-'mnnta of thegmain river valley prevented the location of flood-sontrol

_;feaervOirs on‘fhe Gonhectidut River. Tho‘féw sites available ara'suit-“,

eble for pawar devalopment only, and d¢ not have - sufficient onpacity in

' pro?ortion to thsir drainaga areas to be suitable for flood oontrol- o
‘VfRo;ervair sitea are 1imited, therefore, to the major tributaries, and a

' meaauro of centrol has been provided on all tributaries which have bad

sarious.flood losses. On the trlbutaries, the valleys of which have

besn extensively developed, réservbir sites have been seleoted on the

upper raaqhééxwith & view to providing the méximum econantivally Jjusti-
fiable protection for the developments on the tributaries, as well as
for the main river. On the less developed tributaries, reservoirs are
located near the Connectiout River in order to control maximum drainage

area for the benefit of damege centers on the main stream.

75, Existing partiasl control.~ Reservoirs have not been selected

-58-
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on the Mascoma, Deerfield, Chicopse, or Farmington Rivars, which al—
ready have a degrea of control by exzsting storage developments or
storages umder construction. The Deerfield Hiver has been extensively
developed for power, and the additional sites availeble are suitable
for powér derélopment réther than for flood control. The Chicopsee ‘
River Valley will be afforded some degree of protection by the Quaﬁﬁin
Reservoir noﬁ . being construoted. The remaining part of the Chicopée
Wbtarshed does not have sites auztabla for: flood~centrol developnment
at Justifiable cost. The Farmingtqn River Valley obteins s degree of
control by ﬁhp Otis, Compenaatidn, and Nepaug Rsservdirs, and the cost
“of a&ditiona;,storage fOrrfIbcd rqrtrol is excéssive in propdrtion to
ﬁ%é'benefits;that cen be obtained, |

T6e Basis of individual resorvoir capacity.~ The moat economical

. reservoir oa.paoity for eaoh of ths 42 sites investigated was determined

'fﬂaa the capaoity for which the greateat ammual flood-protection benefit
in proportion to the annual charges is obtained. All annual benefits}
;””referred to herein were dbtained a8 summationa of the somponent

rmJbenefits in each damage zone below the reservoira. computad from the -

; -‘yinterrelatiqn-qf probable frequenoy of flood stage 1o damage, and. to

its astimated roduotion by reaervoired storage. This oapacity in all
cases afforded an adequate control of run—off fram the area above the

'dam site,

7. _Baaia.of selection of reservoirs.~ The reservoirs were se-
lected for the Comprehensive Piar srras to provide the most effective
flood protection prascticable, due consideration being given to the
gltes availeble and the economies of the situastion. Consideration was
given to the relative economic values of the individual reservoirs; to
the control of the amount of watershed area desired; snd %o the geo-

graphical distribution of reservoirs to obtain during storms of all

- 50 -



e tary watorsheds of the Conneotiout; three reserv01ra on each of

'_probabla types and magnitudes, dependable reduction of flood stages
in the middle end lower reaches of the mein river,

. 78. Reservoirs for Comprehensive Plan.~ Twenty reserveirs, se-

lected as deacribed, were found to most satisfeoctorily fulfill the
' requiréments, and are proposed for inclusion in the Comprehensive.
: Pian‘for fléod contrdl, with ten alternates. The estimated total cost
"of .the itwenty reservoirs is $34,835,000, of which the cost to the
Unitad States for construction will be $24,260,000, and the coat te T
loosl interests for rights of wey end damages will be §10, 575, 000. The
| total effective flood-storage capacity of the twenty reservoi:a.is‘ |
éé&;ébolacrgéfeet.:rThe drainage area controlled amounts to 2,266
?dqakrﬁ miled; or 20,1 per oent of the total watershed of the Conpeeti-
:cut River. ‘Thirteen of the reservoirs are located in Vermont and oon~
| trol 1,441 sguare milea. Three are looated in New Hampshire and oon-~
.7&&4%!@Mgﬁhmfwrueku%dMMuu@m%MaMcmwd
” 2390 squiréfmiles; The regervoirs are distributed among fourteen tribu-
:aPansumpeiq. ﬁhit&. and Millers, and one- on ‘each of Stevens. Ammonoosuc,-
'  Wb11s, Whit, Gmpompanooauc, Ottauquaohee, Sugar, Black.'West, Ashuelet,
;innd Wbstfield Rivera.. On aleven'watorsheds the reservoirs'will afford
Iﬂcai proﬁcotion, .Y wall as proteetlon belcw on the Gonneatiout
7 River. ;i Three raserveirn. one ‘on each of Stevens, Ompompanoosuo;
7};and Ottauqnoohee Rivers, afford proteotion on the Conneeticut River
'Pi 0n1y. The losations of the reagrvoirs and the drainage areas con-
.trolled are;&hoﬂn’aﬁ Plate I; their elevatiocns are indicated'on the
profiles on Plate II, Teble 18 shows a sumery of date for each reser-

" voir and the group; Tdble 19, distribution of costs,
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TABIE 18

axsmzmms 3?"0“ P RE ,&HSIVE PLAN

nu'n_,»‘uuu:n‘;.'.n- DT R

R Bt R 1 Drainage ¢ Per cent : s : ! Flood-control 3 Area 3
[ ' R SNES 5 Bna : °  Ares 1of drainage: 3 : t  capaoity :  at : Cost ¢t C'.ogt.
] Idmz- L <3 LT in sqg, mi. : area of Type of :Spillway :Height: 1 tSpiliway : to $ T
titiu-,z : 3 - .Stream :Ergu t §et.  i1Conn. RivarzResemirzslovatiomof demt Agre- iInches :Elevation: United : Loocal
tlon .Ht, Ll Co e tabove : con- tocmtrolled ¢ Control .t /MeBs 1. :{Peot): feet : of : 1 States : In%eraats f- T
Fﬁc L ot T ? d&ﬂ °trolladz 'by dem : 2 s B :run-off: (aurea) : o i
RN | L% R 3 by @am 3. - H ) g " T " s
(1) ' (s) . RO L) 2 (8) v (7)) 3 () :(9) ¢ Tlo} O 63 ) NN 6 1) I gg) 3 (14) _
. : . . S o B ) ) ERANER g o
1B : __m::sio Rim shosssna %.._.g 5 . 478 0.42- Retarding. 1040,0 103 15,500 8.1 500  § 1,189,000 s zu,wo t-x; 73,400 4% o % ax,eoo
s (O Miljers Run (‘Pas;mpaio) Ve, - 82 68 0.46  Retarding ;| .766.5 79 16,800 6.0 560 776,000 - 446,500 1,222,800, ¥4.00° -
Z2A Hoose River {Passmpsia). Ve, 86 - 66 0.59  Retarding @ 1146,0 47 24,600 7,0 1,820 36? 000 284,000 651,060 v RGO
607 ¢ 7. Btevens BIVOT sievecocess VE, 24,9 . 24,9 0.22 Retarding . 900.0 37 '.'?,‘_800 Be9 438 163 600 121,100 . 284,200 3§.00
4 2 AmworipoSiue Rinr.........n..af 9 .90 0,80 Reterding 1356.0 163 28,800 6.0 860 2 145, . 537,400 z sa:e,mﬁ <4
:_- . :_‘ Lo *0118.31!‘8!‘ -Oo.oé‘mac.oo V‘l:. 1?05 . _1_703 -0,15 Ret&?ding‘ 1085.0 ’ 19 6,500 7¢0 560 65’000 y - . 51,300 S
28K, i Seuth Brenoh” (‘ﬁaita) vese Voo 46 1 4B 0.40 - Retarding | 810.0 = 95 14,400 6.0 520 488,000 - 211,000 - 700,000 49
.48’ - Unfen Villag; SR 0880 River ... oo ¥b. ~126 - 126 1,2  Gates . © 543,0 155 30,200 4.5 | 600 1,726,000 217,900 - 1,948;900 - 64
204 Gayswille . ¢ - S WRES RIVET soseccssesvee Voo 226 226 2,01 @ates . 795,0 170 77,800 6.5 1,800 1,725,300 = 1,725,300 - 3,460;800. - 44,0
i-.:mrs Brook Ayera Brook (White) cesie Vb, 30 "30 0,27  Retarding  695,0 70 9,800 8.0 560 393,000 340,890 - 738,800 7
- 49K " Pirat Béanch (mte) weso VEo 102 102 0.91  Gates 553,0 88 24,500 4.5 750 1,005,000 'm?,ooo 11,772,000 72600
C 6B Rprth anquedhes River ...,., Vb, 222 . 222 1,97  Gates 528,0 153 48,500 4,1 900 2,704,000 = 158,000 = 2,862,000 .59.00
84K . Claremont ar River .............x.n. 245 245 2,18 Gates 807.0 105 60,000 4.6 1,370. 2,571,000 1,507,000 4,0'?8, ;
C bk Nou Springflels &Sk RIVOr eieicaesvsses V6, 156 - 156 ‘1,39 - Gates 519.0 83 26,500 3.2 835 1,057,000 224,200 1. zax—.aeef;-, 00 .8
© 40A ﬂewfm LR 'ﬂ’est Rivsr Tesececessencns V. - 326 - 326 2,90 Gates 486,0 141 105,000 6.0 2,130 3,240,000 1,273,500 4, 513 500 -
574 'Surry Mbuntain ‘ A.shuolet River ...........N.H. 100 - 100 0.89  Gates 541.0 76 32,000 6.0 1,150 1,295,000 325,100 1,620, 100 - 5Llo00- - 16,4
© 69 ° Lower: Kaukoag Millers River ...ceesooolinss, 18,7  1C.7 0,17 Gates 1076.0 30 5,400 5,1 650 298,000 131,000 - 429, 000 . ¥9s
.- 88 - Biroh Bill. Hzllers RiVOr s.ieevesealMass. 176 - 156,.3 1,38 Gates 847,0 69 50,000 8,0 3,150 1,263,000 1,263,000. 2 52%,000 . 8,2
© 624 Tully : . Tully River (Millers)...Mass, 50 50 0.44 Gates 668,0 65 21,300 8,0 1,126 423,000 180, 800 ‘873,860 - 1}, 506
47 Enightville ' Hutfiold River eoveesesMuss, 184 164 1.46 Gates 596,0 140 39,300 4,6 860 1,364,000 576, Q00 1 940,006 4—9900 11,800
2268,7 20.14 644,500 5,3 324,260 000 §10,5675,000 §34, 835 600 S 54. ¢15,4QO
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204
30A

484
6%

40A

BYA
&9
85
824
47

wm

Isakl :

Wm Fuotien z,m,?ee,,_
Grotn Pt '

South Bramelk |
Unicn Villegs

Geyeville.
Ayers 3roel:

Seuth Ta:nbnidge
Borth Nurtlsad

Burry dountsin

Lever Haukeeg

Bireh Hill
Tully
Enizhtyille

68,000
iﬁﬁ.

1,726,000
- A5003,000
‘ 395;009

1,006,000
i 2. ?06. 600
2,571,060
1,087,000
3,240,000

1,285,000
298,000
845, 000
423,000

1,364,000

eproce
181,600

AGE, 000

- S50, 000

B

Eﬁ,ﬂ@»

68,

sce,aeo_
2a01008 mm
96,000
lw&wo

. 97,000

| 48,000

440,000
\ 86, 000

4751

. ’&

150,000
366,000

1’9&, OGQ
83,000

308, 000
2%, 000

101;000

856,000
Halie
Hone

123,100
537,400

'51,005'

11,000
217,800

1,647,800
3&&35&“ —

. 767,000

158,000

. 35507,000 " 4

224,200
1,273,500

328,100
1315@&

1,68Y,000

16¢,800
576,600

81,473,400
T aeazansob
T 881000

384,100
2,684,100

116,600

700,000 -
ltw;m

'5;&50,60&
7&3&8&0 _—

S0 Jagkar G

4,513,800
1,620,100

428,000
2,528,000

1.9&0*000

S ) I
§3,180,000 |
367,000
183,000
. _.03?;40@

as.owf'
- AED000
1,786,000

2. 146, 700

h‘&iyﬁm

l.ﬂﬁﬁm

5 By T0% 000

2 » m"’m
1:067,000
34240, 000

1,285,000
- 288,000

. | 1,265,000
575,500

425,000
1,364, 000

353,000

: %ﬁ;&ﬂﬁ
7 :3&&;906 !

S0
m,aw

?5‘?.%

156,000
1,807,000

224,800
1,273,800

328,100
151,000
1,283,000
150,800
576,000

§23,719,700 @5:55’3:090 *%059*500 31,519.000 3177.&00 $11,115,300 Sa.sss.om sza,aso.eeo 310.5?5,@30




79. Drainage area contrﬁlled.- The percentage of drainage area
controlled bj each reséfvoir, aé shown by Table 18, is 5ased upon the.
entire drainage area of the Connecticut River Vatershed, In the fol-
lowing tabuiation are sﬁown the peroentaées of drainage areaé con- |
trolled by thquomprehqnsive'Plﬁn, and ﬁhe ekisting and proposed
storagé reservoirs in the wetershed. The percentage of dontrol for
each tributary and fhéiprogressive oontrol attained as each tributery

joins. the main river are indicated:

" (Table on following page.)
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TABLE 20

'SUMMARY OF DRAINAGE AREAS CONTROLLED BY
o "THE COMPRELENSIVE PLAN RRSERVOIRS,
EXTISTING STORAGE AND STORAGE UNDER CONSTRUCT ION

Drainage Area . :Controlled Drainage : Ratioc of Controlled

: '5q. Mi. : Area Above ithe : Drainage Area to
. ' ‘s , "1 Main - s Dem Site : Total Dreinage Area
" River - : :  River : - Sq. Mi. R Par Cent
R R : Inocluding : BB : - : Main
¢ - Tributary : Tributary :Tributary:Cumulative:Iributary : River
 Upper Comnectiowt : -~~~ ¢ 1,651 :: 186 ¢ . 166 i . v . 10,1 -
Pagsumpsic T BOT H 2,168 - 165.6 ¢+, 331.5 :+ 32.6 : 15.4
Stevens : 49 ' 2,213 : 24,9 .t  356.4 1 50.8 ¢ 16.1
Ammonoosuc ; 402 - + - 2,629 : 980 446,4 .+ 20.2 : 17,0
Wells: ' t 99 - : 2,728- : 17.8 ¢+ - 463.7 3 17.5 : . 17.0
- -3 - ) : ) : - SR -3 t
Waite -1 156 : 3,012 3 45 508.7 1 28,8 1 . 16,9
_Ompompex 00 5Us - : 136" : 3,291 : 126 634.7 1 92,7 1 19,3

- White - - 3 - 710 s 4,068 3 358 1 992.7 1 50.4 i . 24.4

" Mascoma ¢ 7 195 : 4,263 : 153 1 1,145,7 : 78.5 1 - 26.9
Ottauguechee s 223 s 4,525 1 222 ¢ 1,367,711 99.8 ¢ 30.2

o : t : 3 : : :

" Sugar ¢ 274 : 4,948 : 245 ¢ 1,612.7t 89.5 : 32.6
Black ¥ 202 :. 5,231 : 156 '+ 1,768.7 : T7.4 :  33.8 .
‘Saxtons : 78 1 5,465 : - s 1,788,7 ¢+ . 0.0 t 3243 .
West .1 423 3 6,167 i 326 ¢ 2,094.,7 2 T7.0 1 33.9
Ashuslot s - 420 : 6,667 100 t 2,154.7 : 23.8 - 32.8

' : t H H : : ' 3 :
¥illers : 393 : 7,131 T 226+ 2,820.7 : 0 57.5 3+ 34.0
Deerfield : 6656 t 7,838 : 184 : 2,604.7 ¢ 27.7 r 33.3
Chicopee t . T24 t 9,027 : 187 3 2,791.7 ¢+ 26,8 1 30.9
Westfield i1 520 e 9,596 i 209 ¢ §,000.7 + 40,1 :  3l.3
Farmington . 1 613 s 10,448 112+ 3,112,7 ¢+ 18.3 . 3 29,8

Mouth $ - s 11,260 T - d B,112,7 ¢+ - Q.0 i 27.6
s : o t t
3 1 T v :

The ares below Hartford, or beiow the watershed of the Farmingten River,
smounting to about 812 square miles, has a negligible effect.upon the
flood losses of the valley; and therefore should be disregarded. The
aréa above Fifteen Mile Falls, smounting to 1,850 squere miles, not only
has & measure of ccntfol, but also lies with respect to the valley below
it 80 thet it does not contribute to the major peeks, and therefore it,

too, may be disregarded. The critical area for the production of flood
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damages, whiéh is the ares tributary to the Connegticut River between
Hartforﬁ ahd-Fifteen Mile Falls, amounts to about 8,798 square miles,
of whioh thé pcwér interésts and conaervatiog for domestic water sup-
- ply afford:dbntrol, vérying from partial to compiete, of 681lsquare'
miles, or‘T.frpef cent. - The reservoirs of the Comprehensive Plan
oontrol 2,266.7 square miles, or 25.8 per cent of the area. With the
-'flan'in opsration, a‘tétal of 33.6 per cent of the critioal areéa will
:be'controliéﬁo‘ | | o |

80. Stage reductions.- The effects of the Comprehensive Plan

in the reduction of flood discharges and stage heights of .floods such
as thoge of 192?‘and 1936 and the Demonstratibn Flood, described in

Sedtion 1 of The A@pendix,-are shown in Tabla 21,

(Table on following page.)}
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Hartford .y 45,8

S ~—
IABLE 21
REDUCTIONS IN FLOOD STAGES AND FLOWS BY
RESERVQIRS OF THE COMPREEENSIVE PLAN
CONNECTICUT : Experienced s Modified Reduction
RIVER : Gtege :Discharge : Stage :Uischarge : otage :Discharge
STATION : M. :Thous.cfs : Ft. :Thous.cfs Pt, :Thous.cfs
. . : 1927

White River Jot. : 35,0 : 136.0 : 26.2 ¢+  77.0 :+ 9,8 : 5%.0
Bellows Falls - : 303,2 : 150.,5 : 292.7 : 72.1 : 10,5 : 78.4
Vernon (He We) : 134.3 : 159.0 1 126.4 : 68.4 1 7.9 1 90.6
Montague City : 42,8 :+ 1B8,0 : 31.1 94,3 : 11.7 : 93.7
Holyoke - : 14,8 ¢ 188,0 : 9,2 1 94,3 ¢ B.6 :+ 93,7
‘Springfield + 22.4 : 202.0 ¢ 15.9 : 116.0 1 6.5 : 86.0
" Hartford t 29,0 5 181,0 ¢ 22,0 v 106.5 : T.0 : 74,5

: 1936 - : '
White River Jot. : 32,6 1 120.0 : 28,0 & = 92,5 : 4.5 : 27.5
Bellows Falls t 302.2 : 171.0 ;29645 1 120.4 ¢ 6.7 1 B50.6
Vernon (He W.) s 137.2 ¢+ 198.5 1 132,56 136.2 - 3 4.7 ¢+ -63.3
Montague City t 48,7 1 247.0. &+ 41.3 ¢ 173.5 1 T.4't  73.5
Holyoke - : 1 1648 5. 247.0 : 14,1 : 173,85 1 2,7 : . 73.5
- Springfield i 28,3 ¢ 282;0 : 23,51 216.0 : 4.8 : 66.0
Hartford . 1 37.3 ¢ 280,0 oz 32.5 ¢+ 222.3 : 4.8 1 BT.7

L : : t : DEMONSTRATION FLOOD : :
White River Jot. : 3548 : 141,83 1 80,6 : 107,8 := 5,2 1 33.5
Bellows Falls: 3 306.6 1 202.9 : 298.2 1 140,8 ¢ 8.4 : 62.1
Vernon (H. W.)} : 139,7 ¢+ 234.2 3 134.2 1 1578 31 5.5 1 T76.4
Montague City + 52.9 s+ 288, ;i 44.8 3+ 207.3 1+ 8.l :+ 8l.4
Holyoke o i 17.9 @ 288.,7 ¢+ 15.5 : 207.3 : 2.4 : 8l.4
- Springfield s 33,3 3 351.7 1 27.4 : 270.,0 5.9 BTe7
+ 367.4 1 38,3 1 293.0 1 5.5 1 Th.4

t : 3 1

“B1, 'Anﬁutl wvost,~ It is aésumed th@tAtﬂe-resarvoirs in the Com=

prehensive Plan will be ﬁﬁiltﬁby”the United States and the several

states, and-wi%l'not‘be ﬁuﬁje&t to ta#ation;"ln aeoqrdanoe with exisgt~-

ing ihétructionﬁ. fixzed chafgeg are Based upon intereat‘rateg of-é per

‘cent for Federal expenditures and -6 per cent for State expenditures. Per- '
manent works are amortized in a period of 50.yéars‘ Depréoiatian is oharged
'agaiﬁst machinery and impermenent elements of the works, based upon lives
customarily aaéignéd qu the‘fespéctive elements. Reasonable expeﬁses for
operation an&.maintenance, and the iéss of taxes from tha land cocupied

by the reéervoirs, afe included. The method of computation of tﬁe annuel

cost is explained more fully in Seotion 4 of The Appendix. The following

tabulation shows the annual cost for each reservoir and for the system:
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| TABLE 22
.. ANWUAL COSTS
. RESERVOIRS OF COMPREHENSIVE PLAN
SR L
y fIdentifi- ‘ : . t Total
oot oleation o Reservoir t River : Annual
- 5 :‘-‘"‘ 3 : Cost
- Bagh Haven : Passunpeioc River oW $ 8L,T700 -
. Lyddon Center Millers Run (Passumpsio) = Vi, )
S Vidkory Moose River (Pessumpsio) ¥te' 37,800
'Harray Lake ‘ Stevens River vVt 19,800
Bethlehem Junotion Ammonoosuc River N.H., 147,000
27h Grbtbn Pond Wells River Vt. 10,200
.. #8A.  South Branch, South Branch (Waite) . Vt. 40,%0
4870 ¢ Unidn Vidlage Ompompancosuc River V&, 109,900
28A - Gayeville = - White River V¢, 208,400
psoﬁg-l-Ayars Brook - " Ayers Brook (White) Vt. 43,400
. 49k Sﬂuth Tuﬁbridgs First Branoh {White) - V&, 102,900
| 8% ¥ “North Hartlend ~ - Ottaugneches River . Vt.;’lﬁ& 200
“84A. - Claremont . Sugar River - N, H, 227,200
B84 Nowth Springfield ' Blagk River’ V&, - 73,000
: 40&- 'Newfans ‘ Wast River Vs~ 260,800
::,azk_n“.surryrﬁeuntsin ¢ .Ashuelet River ¥.H. - 94,900
. B9 - Lower. Naukeag ~..~Millers River Mass, 28,100
- §6 .. Bireh Hill . Millers River . Mmes, 138,700
62&v~{??&11y s + Ma1ly River. (Milieru) Mass, 36,000
47 o J{nightville Tl . Weatfield River ¥asa. 113,300 -

¥1,987,700

¥volr system is equivalent to §.7 por ocent.

- A7 -

1 investment of §$34,855,000 the annual charge of $1,987,700

68,000




TABLE 23
ALTERNATE RESERVOIRS
"~ GENERAL REbERVQIP DATA

t Drainage : Per cent : 1 t 1Flood=control

- $ t -8 1 o t
Iden- 'y T '3 Area sof dralnageu e :  ‘ompeoity 3 Area : 1 3 : Cost per
tifiea-: Name of 1 : : in sg. mi. : area of : Type of :Spillway -Height- T T at : Cost :t Cost 3 Total 3 Cost 1 sqemi,
tion 1 - Reservoir ~ Stream 1Gross 1 Net _-Conn.?{iverzReservouxElevation:of dam: Acre-:Inches :Spillway : to :  bo t Cost 1 per. : eof net.
- Ko, 1 ' 1 PR tabove : con- :controlled: Comtrol i :{feot)s feet 1+ of :Elevations United : Locel : of - 1 mere- : dreinsge
ey W PR : dem :trolled by dam : t = tRun-off: (mores) : States '3 Interesis: Reserveir: foot : ~ area
RS L g L e N ©.tby dems 3 L : t 1 t L3 U A .3 - ) I 4
I % 127 RSO ¢ 1 (&) 3 (5) :: (B) 1 (7) s (9) 1 (10) 3 (11) ¢ (12) (18] ¢ (1a) 1 (i8] s (38} + {17} .
‘26 - .Gale River Cale River (Ammonoosuwc),..N.H, 88 86 0.77 Retarding 912.0 92 13,400 2.9 470 § 833,000 § 292,200 $1,125,200 §$ 8¢  §13,100
89 Bath ' Ammonoosue River...ecee...N.He 397 397 3.54 Retarding 600.0 180 127,000 6,0 2,500 4,547,500 4,547,500 9,095,000 = 72 22,900 -
70 Centerville White River.....ccr0u0ecs.. Vi, 692 692 6,17 Gates 508.0 175 155,00C 4,2 3, 300 4,860,000 4,880,000 9,720,000 63 14,000
‘88 - West Canaan Mesoome River s..ecssese..NoHe 80 8O 0,71 Gates 893.0 53 25,700 6,0 1,370 888,000 MOOO 1,775,000 69 22,200
72 Maséoma Lake Masooma River see.eeses...N.H. 153 73 0.65 Gates 759.0 40 17,000 4.4 1,620 471,000 471,000 942,000 §6 12,900
534 Stooker Pond Stocker Brook {Sugar).....N.E. 35.4 35,4 0,32 Retarding 1032.0 48 11,300 6,0 1,060 254,800 254,800 - 509,600 456 . 14,400
3% Ludlow Blaok RIVer .esescsesesess Vi, 56 56 0.50 - Gates 1057.0 83 13,400 4.5 640 836,000 641,500 1,477,500 110 26,400
74 Porkinsville Black RIVer ...eeccesesees Vte l42 142 1,27 Gates £35.0 118 46,200 6.0 1,380 2,367,000 1,047,000 3,414,000 T4 24 000
80 Hydeville Millors River...ceceaee..Mass. 85 . 65.3 0.58 Gates 875.0 66 14,700 4.2 850 604,000 143,600 747,600 §1 11,400
814 Priest Pond  Priest Brook (¥illers)...Mass. 18.8  18.8 0.17 Gates 879.0 44 6,000 8,0 500 325,000 97,100 422,100 70 = 22,400
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82. 'Annual flood=protection benefits.~ The economic ‘evaluation

of the reduotion in flood stages is given in Paragraphs 45 to 55 herein.
The detailed oomputatlons are given in Section 2 of The Appendix. The
 annual ilood-protectlon'benefits attributable to the reservoir system
‘have veen computed as follows:
Average annual direct ﬁenefit.;...s...; . $792,000
Average annual indirect bemefit.cceenes. 748,000
Averags annual restorstion value....... .- b26,000

. ————

Total average amual : : .
-flood~protection benefit, - _ 32;066.000

. 63. -Bﬁsoriptibﬁ of resarvoirs.; 'Brief descriptions of the sevéral '
feaarvoirs ineluded in the Comprehensive Plan follcw. More datailed o
; deéeriptions;-tdgether-with co§t estimgtga, are given in Volume 2 of The.'
Appendix. o - o | | o |

(l) Bast Eaven - No. 18A.~ This réée#voir is loocated on the -

"Passumpsio River. about two miles south of East Haven, Vermonta An
: earth.dam, with a tunnel conduit without gatea,-will orsate 8 retarding

basin whzch w111 flood an ares of about 500 acres at apillwuy erest.

. Water will be held back in the regervoir only at times of wnusual run-

off. The flooded intefval will be short, and the normal agricultural

" pursuits can be carried on within_the_reservoif aroa with infrequent and
.véyy littie interruption. The reservoir will afford réasonable protec--
tion‘fér'Eaat Burke, Lyndenville, Lyndon, and a considersble measure of
~ protection for St. Johnsbury and other comunities on the Lower

~ Passumpsic, The.influence'upon the Connecticut River will be appreci-
~able, The total cost of the development is estimated st $1,473,400, of
whioch $1,189,000 will bq borne by the United States and $284,400 by lo-

5 . .
eal interests.

(2) Lyndon Center - No. 21A.~ The dam will be on Millers Run,

2-1/2 miles above its confluence with the Passumpsic River, at

- TO -



__Lyndonville,:Vefmonﬁ.- 1t wjll‘be-ofzeafth,.with a tunnel conduit with-
out'g;a.tes on.the .I‘iéht;b'-&ﬁk. _The raéerﬁ'oir will have an. area'oi‘- approx; -
Ny imately 550 acres at alevation of spillws.y lip,. and will extend to, but

- .. not J.ntarfere nth 't:he Village of. Wheelook. ‘The dam, 'being of the re~
tardmg type. will not impound wa{:er except during 8 most unusual summer
flood, and will, therefore, permit. continuat:.on of. the ex‘.l.sting agrmul—- ,:
- ‘tural pursuit}s w:,thin the reservoir area. Operation or the reservoir Wlll.
afford a hig‘h degree oi’ flood: pro%action for the villagoa of. Lyndonville -
and Lyndon,. and for 5t,. Johnsbury, the magor flood—damag,e center on the
.Passumps:xe, as well as’ yiald 8. measure of i‘lood protection on the Con=
 neoticut Ri‘vor. The total cost of the reeorvoir is estimated a.t
| "‘31 222,500, oi‘ which 3776 000 will be borne Dby the Unitld Sta‘bcs and
'”1$44s 500 by looal interestas | | o

(5:) Viotory - No,. 22&.- Viotory Res‘eu'voir'site-ia on the

. Moocse R:wer.r 1.7.3 milea above its junetion w&th the Pasaumpsio, at St.
Johnsbury, Varmont. The dam will bc 8 small ea.rth struoturo, provided
_ ﬁth & conduit withogt gate control, and will area.'t,e a -lake arou of ap=
.proximaﬁely"l,azo sores at spillway:elevation.‘ The 1a.nfirl.vd_110h: w:_il‘l be
flaoded is gi‘ostly timber and brush, of mmall ag:_'iqul_tur_al .i;;qurte,ndé; :
_Operation of the reservoir will be ot.substantia;~£oneé1£ to st;'
Johnsbury, Vermont, the most impertant local damage p;ﬁter. and will
hé.vé some fiood—reduoing effect upon the Connectiout Rivéi‘ proper. The
total cost is estimated at $631,000, of uﬁich $367,000 will be borne by
the United States and $264.600 by loecal interests. The 'déveloApment of
' ator‘a.gel for conservation is justified at this site, as discus_sed in
Paragraph 87 herein, at an estimated additional cost of $363,000, o;-_ 8
total cost bf £994,000, of which #567,000 would be borme by the United

States, and $627,000 by looal interests.

(4) Hervey Lake = No, 50.,~ The Harvey Leke site is on the

Stevens River » Vermont, 7 miles above its confluence with the
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) Counedti§ut”ﬂivbr. The dam will be of earth oonntruction, prOV1ded with

e oondﬁitiﬁiiﬁoﬁﬁ gates. The spillway‘will be loaated in a drmw adjacent

' to Harvoy Lake, approximata&y 474 mile scutheast of thn dam. The ares of R

" the reaervei;r_ s.t apill\my 1ip #1e’nation will bo about 438 a.cres. Gon-

o "-s'bruction of ‘bhe reservo&ar win raqnire thé ralooation of sevars.l houiges

B _and cattq.go’s along the ahoro of the axist‘ing I-Iar‘wey Lake. . The floﬁding of

L agrioultui 1 la.nds oi‘ any impor’cance w:.ll nct 'ba requ:.rod. The total cost. _

;o fsm;es ama nzl 100 by 1ooa1 1nﬁemg,

_:1; eetimated' ot 3284,100, off mimu" 163.000 mn joa borno by the' United

(5) Bothloham anption[ No. ZQ&q- Bethlehnm Junatien Reaerﬂ o

o ‘voi,r :h hboated mll up on tihe Am@onooauo Ri.ver, a.t the foo'chills ai‘ tho

- '-.'_»mte Mm-atu‘kns. The dm aito 18! abeut 5-1/2 mneu ea.st of Bethlemz.

An eart& dekn, with 'S tunncl cmdui'!: i.n “the righ‘.: banlc, -

lrill arﬁaﬂ;e,a rotsrding haai.n, whieh win i‘lood an ares.

: '5"'_.-of =ubout '860. acres y o thie apill\uy orem. mre ares, flooded aun be. aub«

merged for only cdmgarg:tiw}.y short intervalp. : The roaervoir w1l pro- o

,'vide 8 conaiderablw mnasure of flood prbtqution for letleton and the ~l'”
seveml villp.ges b’elw on i—,.he Amonoosuo, ami. will havo appreoiablo -
;_fIOOd-reduoing effent upon the Conneeticut River._ ThB total cost is _
 estimated at $2; 6844100, of'which $2 146 700 would be borne by the_;!iﬁ 

-Uhited Statés dnd 3637 400 by local. intar&sts. A pool, about 1-@/2 |

| m;les,long, 1/2 mile ﬂide, oontaining an area of about 210 aores, for .

. L'ecreatioml purposea durmg the summer season, cen be prmrided at an
add;t;onal ooat to local interestu of $752,000q

(ﬁ) Groton Pond:- No, 27As- The Groton Pbﬁﬁ‘reserébiriiitb

ils on the hoadwaters of the ﬂblla River, Vermont, 16-1/? miles abovo its j[:
junotion with the Gonnectlout River, The drainage arss oontrolled by

this reaervoir is the amﬁl}est of any canaidered. The dam'will be ef



ooncrete, with ends of rook-fill oonstruetsion. The putle‘t:s‘- will not
.be provf.dod wﬁ:h gatea. 'L‘he reservoir will have'an' area ‘o"f about 560
;':'-i:_':'acrea at spillway lip elm*tion.' Tha mwing of sevoml houses and |

_ cottagos to higher ground will be neceasary.‘ There wlll be no agrieul-

:‘bural landw ‘mrolvéd. The tota.l coat is eat:lmted a.'l: #3.16,900. o:f.‘
ioh’ will bs; ’bornu by 't;he Unitpd S‘bates and $51 000 by 1ooa.1

'he development’.. or s{sorage fdr cansumtion ia juati.fied

as discucsed in“Para.grnph 6‘? heroin, a.’c an astimted a.cI- '

'Ltionai_ o‘éﬁt-of $144,ooo, oz- a8 total eos'!: df‘ tzao,oeo. of which #ss,oao

_u:ta'be ’bmo: 'by 'l:he ﬁnited sw-,es and’ 0195.000 by looal mtereatc.

‘"_'-r,-"baain three '_1les Iong at the elmtion of *t:he sPillmy orest, Tho |

‘fleoded arga oI‘ 520 aureq is largely wooded, aud . the opemtion of tho -
"rasgrvoir, flooding the roaervoir for only shor'b intervals, will reduoe

its present value 11ttla, if a.ny. The reservoir will provida a oon- o

'.';f"‘az.dera.ble dbgree of flood protec’cion for tho 1ower part of the Waits

| ko mvsr Vallcy, inoluding *bhe Village of‘ Bradford » and will have an ap-

‘7_5" .:‘.preoiable ofi‘act upan tho connaoticu‘c River for the benefit of thase

: aomnunities located on. -bhe Conneoticu‘b belbw the mouth of Waits River. N - |

- ,The total eost iy utmated at woo 000, of which $489,000 m.ll be

S bomo by thc United States and 3211 000 by loocal interests.

(&) Union Villa&o - NO! 48. The Union Villaga raaervoir -

sito :l.s on the Ompompanooauc River, Vermont, 4. 1 milas a‘oove its son~

. fluenoe with the Connectiout Rivar. : The dem wi.ll be of oar‘bh eonstruo-

"bixm, with s fimnel . apinny. s.nd outlet: tunnel u’ith gate. oonerol.. .

5
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'sTho roservnir will have an area of about 600 acres at apillway lip ele—
vation and will oxtend to. but not 1nterfere with the Village of Thetford;
) Genter‘ ‘The land to be aoquired for the reservoir is of. minor agrlculv

',Jtural importnnco. Operation of the reservolir will be for the reduction

'-- ko£ flond poakg in the main valley of the Conneoticut Rivor. The total

“;oo;t 1s estimnted at $1, 943 900, of whioh 31,726, OOO'will be borne by

‘ 1 the Uhitod Statoa. and 5217 900 by looal interouta.

(9) Gaysville - No. ZQA.- The: Gaysvillo Rssar?oir sita 1:

wfflon tha ﬂhtto Rivor, Vermont, 31 8 miles above 1ts.junction,with the S o

| ”‘”‘éconnccticuz RiVer. The dam will be 8 concrate aroh, and will be pro~ '

'ffffvided with e 3§111wny and £our outlet oonduits oontrolled by valvas.

ﬁljj”Tha reaervoir’till ﬁuvaﬁ an- araa of approximataly 1, 800 acresg at apill-

'-Luay ip levntion, and 1111 submergo scme areas . of agrioultural impor-

Ti"ftnnue aa ,‘11 aa gomg 1mportant highwnya. Operation of this reservoir

£ will banefit several important flood-damage centara on ths White River,

‘"_;'and have importnnt flood reduoing effect on the Connectiout River, The |

tottl damage oests exceed - the estlmatad censtruction cost, primarily on

.aooount of ths extensivo road ralooation made necessary. The total oost

:_‘iu 33,450,600 of which the construction oost is $1, 605 000, land and

','i.éamages,$l,84?,690. One-half will be borne by the United States and
"one-half‘ﬁf‘ibéél interests} The development of storage for conservation
.  13 Justified at this uite. a5 discussed in Paragraph 67 herein, at an
f estimated additional cost of $1,329,400, or a total cost of $4,780,000,
of'whi;h $1,725,300 would be borne by the United States, and $3,054,700
ﬁy local interests. -

(10) Ayers Brook = No. 30A.~ This reservoir site is on

.Ayprs Brook, 1.2 miles above its junotion with the Third Branch of the
White River, Vernont. The dam wi11 be of earth construction emd pro-

 fidgd on the right bank with a conduit without gates. The area of the

o a14- .



reservoir at spillway lip Qicvntiénfwill be about E60 aocres, This -
level will be reached only during umsuel floods which rarely occur
during the orop=growing season., Operation of the reservoir will be

. primarily fér the benefit of flood-damage centers on the White

River, The total cest of the reservoir is $733,800, of which $393,000
will be borne by the United States and #340,800 by loeal interests.
The_developmént of atorage for conservetion is justified at this site,
as disoussed in Paragraph 67 herein, at an estimated additional cost
of $295,200, or a total eost of 31,029,000, of whioh $398,000 would

be borne by the United States, and $636,000 by loocal interests.

(11) - South Tunbriage:-fuo; 494,- The dan site is on the.

First Branch of the White. Rivor, abeut 1-1/@ miles above its junction
with the White River, approximatoly 19-1/2 miles above the oonfluence
of the White and Connsetieut Rlvers. Tha dam 1111 be of oarth. with
s side-channel spillway on the left benk, and a conduit, provided
with gate oontrol, on the right bank. The rasﬁrvoir, at upiilway lip
oievation, will cover approximately 750‘aoros;Hanﬂ.'ill riééi;the
Village of 8outh Tunbridge and extend to, but not 1nterfore‘l9?iqusly
with, the Village of Tunh}id%é. . Operation of the reservoir will bene-
£1t loocal flood-damage c;ﬁtorp;on the White River, as 'bli‘as have o
‘fléed~reducing effect on the Connecfloﬁt Rver prbper’ Tha-ietul
estimeted cost ie $1,772, 009 of !hioh $1,006 000 will bo sontributed
by the United Stetes and #767 000 by local interests.

(12) North Hartland - No. 83.= -The North Hartland reser-

volr site is on the Cttauquechee River, Vbrmont, about 1-3/@ riles
above its junction with the Connectiout River. The dam will be of
earth, with & side-channel spillway and a conduit outlet with gates'

on the left bank. The reservoir area et spillway lip elevation will
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be approximately 900 acres, and will extend to, but not saridualy
interfere with, Dewsy's Mill near Quechee, Vermont. Land required
for the reservoir area is mostly covered with wood and brush and is
of small egzricultural importance. The site of the dem has been ac~
guired by the New England Power Association for the construction of
power storage. The operation of the reservoir will have an excellent
flood~controlling eflect along the mein stem of the Cormecticut River,
The totél estimated cost is 32,862,000, of which §2,704,000 will be
borne by the United States end §158, 000 by local interests.

(13) Claremont = No, 64A,~ The loocation for this reser~-

voir is on the Sugaf River "just upstream from Claremont, New Hampshire,
sbout 6.7 miles above the junction of the Sugar and Conneoticut Rivers.
The dam will be of earth, with a8 side~channel spillway and a gate
controlled conduit on the left benk. The reservoir will cover an area
‘of about 1,370 acres at spillway lip elevation, and will require the
purchase of farming lands of considerable importance. The relocation
of important highways, as well as 3 milea of the Claremont Brench of
the Boston & Maine Reilroad will be necessary., Operation of the reser=-
voir will have an importent floodereducing effecﬁ upéﬁ'fhe looal.dahag;“
center of Claremont, a3 well as being of materiel importance for‘the
reduction of the Connecticut River flood stages, The total.estimatpd
cost is $4,078,000 of whioh $2,571,000 will be borne by the United
Stetes and $1,507,000 by local interests, o

(14) North Springfield ~ No. 55A.~ The reservoir will be

on the Black River, 8~1/4 miles above its junction with the Con~
nectiout River. The dem will be of earth and consrete, with gate

control, The reservoir will cover about 835 mores at spillway lip
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elevation, and will not require the purchase of lands of agricultural
or industrial importance. Operation of the reservoir will have an
impor tant flood~reducing effect at the major flood~damage center of
Springfield on the Black River, as well as a material effect in re~
ducing flcood stages on the Connecticut River. The total cost is es-
timated at $1,281,200, of which $1,057,000 will be borne by the United
States and $224,200 by local interests.

(15) Newfane ~ No. 40A.~ The Newfene reservoir site is on

the West River, Vermont, 10,8 miles above its Junction with tﬁe
Conneoticut River. The dam will be of earth, with a side-channel
spillway and a tunnel conduit with gates on the right bank, The
reservoir will cover an area of about 2,130 acres at spillway lip
elevation., Construction of the reservoir will require the purchase

of agficultural lands of ma jor importence, as well as eabandonment of
the amall Village of Harmonyville, Considerable and extensive highway
relocaticon will be necessary. The operation of the reserveoir, which
ocontrols a drainage area of 326 square miles, the largest of any
reservoir ocmsidered, will have considerable flood~-reducing effect

- et Brattlebore and othgf major flood-damage centers on the Connecticut
Rivaf; The totai cost is estimated at $4,513,500. of which $3,240,000
will be borne by the United States snd $1,275,600 by looal interests.
:_The dévolopment of storage for conservati¢n is justified at this site,
8.5 discuased in Paragreph 67 herein, at an estimated additional cost
of $2,566,500, or a total cost of $7,080,000, of which $3,240,000
would be borne by the,United Stetes, and $3,840,000 by local interests.

(16) Surry Mountain = No., 57A.~ The reservoir site is

located on the Ashuelot River, New Hampshire, 34,6 miles above its

Junotion with the Connecticut River, The dam will be of earth
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construction, with & side-channel spillway and conduit with gate con-
trol on the right bank, The reservoir at aspillway lip elevation,
will cover about 1,150 acres, of which the mejor portion is of agri-
cultural importsnce, Operation of the ressrvoir will have & major
flood=reducing effect at Keene, New Hampshire, and other local damage
centers on the Ashuelot River, and will give a reasonable measure of
eontrol for the reduction of floods on the Commecticut River. The
total cost of the reservoir is estimated at $1,620,100, of which
$1,295,000 will be borne by the United States and $325,100 by loosal
interests.

(17) Lower Neukeag = No, 59A.~ Lower Naukeag Reservoir is

located on the headwaters of the Millers River about four miles east
of Wiﬁchandon, Massachusetts. The.dam consists of an earth-£ill
section end a conorete gection for spillwey and outlet gates across
Millers River; & dike across the exigting outlet of Lower Naukeag Lake;
and a long dike over the low ground at the weétarly side of the lake.
The flooded area willﬂinoluda aﬁouﬁ 400 acres beyond the limits of the
 existing Lower Naukeag lake. The Lower Naukeag Reservoir will provide
flood;pro_i:éc{:iaﬁ for Winchendon .and the communities below on the
Millers River, where heavy damages wera suffered from the 1936 flood.
"It will provide some degree of protection on the Conneoticut River
below Turners Falls. The total estimeted cost is $429,000, of whieh
3298,005 will be borne by the ﬁnited States end $131,000 by loocal
interests. | -

(18) Birch Hill ~ No, 65,~ The Birch Hill Reservoir is

located on Millers ‘River, about 26~1/2 miles above its junction with
the Connecticut River. The dam site is about one mile northeast of
South Royalston, Massachusetts, An eerth dam across the main channel,

supplemented by two earth filla, one in an abandoned reilroad cut, and
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tha other il'x;t:s. low se:t;:ldle now ocoupled by the railrosd, will create

' a"'re'se_rvoir,‘i‘looding‘ about 3,150 acres at the spiliway crest. The
. outlet will be controlled by a Tainter gate 22 feet wide by 27 feet
high. The reservoir oapaoity of 50,000 ahdzre-feet will provide for a

6.0=inch run-off from the net drainage area of 156.3 square miles
below Lower Raukeag Reservoir, The reservoir will provide & large
degree of flood protection for the bensfit of the commumities below
South Royalston, on the Millers River, and a considerable measure of
relief will be extended to the Connectiocut River below Turners Falls,
I The total cost is estimated aLt._$a_.,52_.6,ooo. of which $1,263,000 will
be borme by ‘the United States end $1,268,000 by looal interests.

(318) Tully - No. 62A,~ This reservoir is located on Tully

River, about 3.9 miles above its .oonfluence with Millers River. An

- éﬁrt:h dem will be oonstruoted mecroes the main channel, a apillway

| will be proﬂded in the adjaoent ae.ddle on the left bank, and an out-
let tunnel will be drilled through rock of the left. abutment. The

*resarvoir Vw;lll extend upstrem about 2-1/2 m‘iles, flooding s'bout

R :';1,125 a.cralr, mostly oovered wlth woeda and brush, The msarvoir will

bave an exgﬂlm*b storage capacity. provision being made for eight
inches oi‘ m-off i‘mm ’che 50 uquare milos of drainage area. It will
provide & high degree of flood-prot'eotion to the cormunities on Millers
- River from'kf.hol to M:l.ller_s Fallé, an& irili afford a measure ci‘

benefit on ‘i-'.'he Conneoticut River below Turners Falle. The total

oost of the dovelopmant is estimat.ed at #575 800, of whioch $435 000

.‘7 will be bome by the United.States and $160,800 by looal interests.
This site affords an opportunity for providing conservation storege
in addition to the flood storage, as disoussed 1;1 Paragraph 67,

For the development of a net conservation st.orage.of 38,700 acre-

feet, in addition to the flood ‘storagé proposed above, the
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additional cost ig estimated at $855 200, | oy

~‘(29) Kh{ghtville ~No, 47.= Knightville Raaervoir is lo~-

cated.on the Westfield.River,‘about 27-1/2 milﬁs abova'its jpnotion . 
with the donnecticut River, The l64~square-mile fatérshed above the
dam Bite has a leaflike -shapse, oompriainé several rolativeljzlong~ |
streans. The dem site is im the upper limits of the Vinag_é oi‘
Knightvilla,-Mnss#ohueetts. The daﬁ.will consist of nn'eﬁrﬁh 111,
with a gravity concrete overflow aection‘for'ﬁ spillway. At the,
spillway orest the resarvoir will extend upstream.agout 8ix milea,
floodinb about 860 aoras, ineluding a number of buildings and a amall
jpem@tq;ngﬁpass.than qaevhglﬁﬂphe_rqggrtqir.araa ia.oultiygtsd; 2
.chnsid§§§§;o pift is noi;cieared;L'This'faéervoif ﬁilljprdvide a‘conw.‘
aidbrable degree of flood proteotiOn.fof the sevéral‘communiiiea on
the Wéstfiold Rivar below the dam,aite,_inoluding Wbat Springfield andJ
Springfield, on. the Connectiout River. it'will appraoiably reduou tho‘

high stegea of the Connectiout River to thg benefit of the oommunitien

on that atroam bplow Springfield. . The tota.l cost 1n s!s’cima'bad at

"H“$1,940.000, of“which #1.364,000 will be bornn by~tho ﬁhited Stttea

‘and’ $876seeo‘by loanl 1nt¢restsa,‘:-'

'Gi | Alterﬁatp reservoirs.-_jtn aaleoting ‘the r"’”v°ir‘ Pro-lu

. posed for the projaot 5roup, dosoribed in the forogoing parngrupha.
it is renognizod that oertain of tha other aites studiad msrit almnst
equal oonsideration for one or the other of the following roasans:'

(a) Very nearly equal economic justification and tha
~poseibility thet local cooperation may be:provided
ﬁ--more readily than for scme of the preferred sites,
in whioh casse the alternate should be adopted %o
expedite providing flood protection.

{b} The suitability of the .site for valuable conserva=

' tion storage which local interests may desire to
have developed at their expsense, and the value of -
which may outweigh the present apparent economic
deficlency.

- 80 =



- (6) Superior ares control, but excessively expensive
local cooperstion required, for which, however,
with further study, e solution may be devesloped
which will increase flood protectlon values,

The ten sites conszidered as alternates are as follows:

(1) Gale River - No. 26.~ Gale River reservoir site is on

Gale River, about 2.8 miles sbove its junction with the Ammonoosue
River., The dam site is about three miles northwest of Franconia, New
Hampshire, While this reservoir would have a capaclty of only 2.9
inches of run~off from a drainage area of 86 square miles, it merits |
consideration and study for the influence it cen have in connection
with Bethlehem Junction reservoir in alleviating flood damege on the

. Ammonoosuc below the mouth of Gale River, and because it also would
heave some measure of benefit on the Comnecticut River. The dem would
consist of an earth-and-rock=-fill structure across the main river and
& small dike on the right bemk. A side-channel spillway and a tunnel -
in rock would be ﬁrovided on the right bank;: The tunnel would not be
prb?idedlwith gate sontrol. The reéorvoirfarea at spillwqy-orest

elevation 812.0 m.s.l. would be about 470 acres, and would extend up-.‘

.stroam to, and inundate Y fgw houaes in the dawnstrsam part of the ._ﬁ.ﬂ.

v111age~of-Franuanin» Ordinary agrioultural pursuits oould.be muinu”

tained in the upper part of tha reservoir, whioh wou]ﬁ not be flooded f:'

i ffduring the aummer'months except in rare oasea of unusually heawy'rain- "

) fall. _Thp total cost of the development is estimated at $1,125,200,
of which $833,000 would be borne by the United States and $292,000 by
looal -interests. °

(2) Bath - No, 69.~ Bath reservoir site i 1ooa£ed Oi_l the

Ammonocosuce River, about 3,1 miles above its confluence with the
Comnecticut River. The dam site is about two miles southwest of Bath,

New Hampshire. This reservoir would control 397 square miles, or




B .09 pep qqﬂt, of the Ammoncoauo Rivar drainage area, whioh, together

'F,:udth its proximity-to tha Gonnootiout River, would mike it very ef~

,'roetivo in nlleviating flood damagze on this main river at Wbodsville
:‘_and other sammunities, eupeoially'above the White River, -An. earth

1dnm with n 3idu-qhunnel apillway and & tunnel in rock on the right’

-.;'bank without gate oontrol would create a retarding basln, whioh, at

 ?-ﬁspi11wny-onEst elavation 600.0 m.s.l., wnuld cover’ about 2.500 aocres.

 i‘;Th9.£u11_rp5e:v9ir upuhi gxtand'upstream about ten milea,_flooding-
“péfti5ns bf'ﬁhe Villéges'of"Bath-aﬁd Lisbon;Aaﬁd extenéivg;rg?ifoﬁé.

and highway relocation wnuld be required. The reservoir wouald ﬁat'be

flooded in the summer season exoept during unusual run-offs, and agri-

oultural pursuits could, therefqre, be continued for the greater part

of the reserfoir aresa. The total cost of the development is estimated
at 39 095,000, of'whieh $4 547 500 would be borne by the United States

and $4. 547,600 by looal interests.

(5), Centerville - No. 70.- The Con£erville re#ervﬁir site
is loohtgd,qn £héiWhi£e"River;’about‘six,miles above ité junotion
with tha=0§ﬁné¢ticut River. The dam'aiﬁe.is about one mile southwest
R of H&tﬁﬂﬂéﬁﬁford; Vermbnt.“ This reservoir would have a‘capaoity-of

4.2 inohes of run-off from a drainage area of 692 square miles.

The capascity and 1§rge drainage area controlled would make this
fesefvoir'#e;§ efféctive in'reducing flood heights for the benefit

| éf B§r£ford and White River Junotion, on the White River, and damage
centers on.ﬁhe C§nnaotiout‘River below White Rivér_Junction._ It
would be a fery effective s;bstituta fof the Gaysville, Ayers Brook,
and South Tunbridge reserveoirs, dbut would not give protestion on
the upper.fpach;s of the WﬁitelRivéf.' Tﬁe devsiopment, consistiﬁg

: of afconor;terandlearth dam‘with a 8pillway corest #t elevation 508

m.s,1.,, would create a reservoir about 17.5 miles long, extending



upstrean té beyond the mouth of the Second Branch of the Whi%e River.
The reservoir would inundaté habitations at the Villages of West
Hertford emd Sharon, and dike protsction would be required for the
Villages of South Royalton and Royelton, Extensive relocation of

the Cantrai Vermont Railrosd snd the main highway along the White
River would be required. The total cost of the development is es~
timated at $9,720,000, of which one-half would be borne by the United
States and one~half by local interests. The cost per square mile of
drainage area controlled is $14,000, or less than the averapge cost
ﬁer square mile controlled for the recommended reservoir system,

(4) West Canaan - No. 86.~ The West Cenaan reservoir site
is locatéd‘on the Mascoma River, about 15.5 miles above its oﬁnfluenoa
with the Connscticut River, The dam site is about 1-1/2 miles east
of West Cangan, Néw Hempshire, The reservoir would eontroi a drainage
area of 80 séuare miles, would have a capacity of six inches of
run=-off, amounting to 25,700 acre-feet, and would provide protec~-
tion for the Villages of West Cansan, Enfield, and Lebanon, on the
Masooma River, and have a considerable flood~reducing effect upon the
Cbnnécficut River below White River Junction.  The dam would 5e a
grﬁvity t&i;‘concre¥e.sfruoture with an overflow spiilway seéfion
acrosg the;nain channel end & gate seotioﬁ on the right bank. The
ressrvoif'iould extend about four miles up the Mascoma River and

iabout twojand one-half miles up the Indisn River. The flooded ares
would be ebout 1,370 mcres, about one-third of which is low :ha‘.y lend,
and‘tha remainder is brush and swamp land. The Boston-&'Mai@e\Ra}l;
rosd and - state highway would require relocation. The tot&i‘nost~6f

the development has been estimated at $1,776,000, of whioh $888,000
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would be borne by the United States and $888,000 by local interests.
The estimate has been prepared withouf foundation borings, and should
be considered as preliminary only. Development of conservation stor-
age to the extent of five inches of run-off is justified at this site,
as discussed in Paragraph 67 herein, and cen be obtained at an addi~
tional estimated cost of $244,000.

(5) Wmscoms Lake - No, 72.~ This reservoir site is lo-

bated on the Fascoma River, about ten milss above its junction with

the Conneoticut. The dam site is about two miles west of Enfield,

New Lempshire, at the outlet of the existing Muscoma Leke., The de~
valopment would repl&ce the existing power storage owned by the

Mascoma River Improvement Co., eand provide an additional flood-

storage capacity of about 2.1 inches of run-off frém the 153 square
miles of dreinsge aree. The reservbir, in commnection with the West
Caneen reservoir, would provide effective control ageinst any flood
run-of'f on the Mascoma River, and provide a considerable flood-
reducing éffeot on the Conneocticut Rivér below White River Junction,
The estimate is based upon a dam consisting of a gravity-type con-
crete ove_r_flow section and a cono.rete gate section in the main channel,
with an earth-fill section on the right bank. At the spillway-crest
elovation, 759 m.s.l., the lake surface would be sbout eight feet
higher than its normal level. At the lowest draw-down, elevation 73%,
the lake surface would be about 6=1/2 feet below the. lawer limit of

the existing development. Operation of the reservoir woﬁld bé con=
ducted in such a m;nner as to retain the present lake level, aé.nearly
as is practicable to do so, during the tourist seagson when the cottages
around the lake are occupied. The total cost is estimated at $942,000, of

which $471,000 would be borne by the United States and $471,000 by local
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interests. - The estimate has been prepared without foundation bor-

ings, aﬁd'should‘be considered as preliminary_only.

(8) Stocker Pond - No. 534,.~ Stooker Pond reéervoir site
is on SfoﬁkértBrook, ﬁributary to Croyden Branch of the Sugar River,
New Hampshire. The dam would be of_eﬁrth, with-a s@illway and éonduit
‘without gates on the right bank., The pdol ares at spillway-lip-eie—
vation wou1d~he.abéut 1,060 adfés. of which a‘major part is nqﬁ'ooou-
pied by Stoeker Pond. - The additional aréa to be ecquired is of small

agrleultural importance, but aevaral houses and oottages o the leke

‘front would have to bs acquired or moved to higher ground. The opéra- Ce

tion of the reservoir would raduce flood heights on ‘the Sugar River.
and would produce e small effect upon the flood stages of the
Connecticut—River proper. In the event that the Claremont Reservbir,

located just mbove Claremonty on the Sugar River, should be bullt, the:

oenstrﬁctioplbf Stoocker Pond should not be considered. The total Qoa£' _

is éstimatéd‘at #509,660,‘of which $202,000 is the éonstruction cost
‘and the cost'of‘land and damageé is $307, 606; One-half;the totai‘oﬁét,
or $254,800, would be borne- by the Unlted States. The developmént of
storage for conservation is Juatified at this szte, as discussed in
Paragraph 67 herezn, at an esgtimated additionsl cost of $82,400,‘or &
total cost of $592,000, of which $254,800 would be borne by the

United States and $337,200 by local interests,

(7) Ludlow- No. 36.- The Ludlow reservoir site is on the

3lack River, Vermont, 28 miles sbove its junction with the Connecticut
River. The dam would be of eﬁrth, with a side~channel spillway, and a
conduit with pate-control on the right bank. The reéervoir wou 1d
cover about €640 acres at spillwey~lip elevation; would extend to the

small ¥illage of Tyson; and would cover Hescue Lake, including several




e summnr cnttugea at or near thia lake. Tha araa w1£hin and boiow

- apillway shmtion is oi‘ oonsiderable importanee e.s a su:mne -re.sort

"“5_1and for: re&reational purpoaea. Operation of the reaervoir mﬁuld be

) conduoted as to avoid any interference with,tha present une of th&

t;ggreservqirl_reagaxpapt during unusual and extreme summe floods. The -
" J;f1ood—reduoing effect at looal damage centers on the Blnck River

T wvuld be cqnsiderahle, and there would be some flood-controlling ef- e

-‘ ::fect on tha‘connaotiout River proper. The total coat is- estimated

ek $1,4?7  ‘ee; of whioh $836, 000 would be 'bome by the’ Urntarl States.

and 3641,500 by 1oca1 interests.

(5),_Parkinsvillo - No, 74.,- The Perkinsville'resbrvoir

joins twolaeparate'babiﬁs, one on the Blaock River; beginﬂingﬁﬂbout
1245 miles above its eonfluence with the Connectlcut Raver; the

|  _other on tho North Branch about 2. 7 miles above its mouth. North
Branch is tributary to the Black River about one mile below
Perkinsville, fermont. The dam ;ite on the Black River is sabout

0,3 milelnbfth Qf Perkinsville; that on the North Branch is ét the
Village of Amsden, Vermont.. The Perkinaville site would be suitable
Tor constrﬁction as a‘sﬁbstitute fdr‘thb Ndrﬁh Springfield reservoir,
If-offers.possibilities for the construction of additional storage,
for power pﬁrposes and for recreational facilities, if requif;d by
lboal interests. The drainage area that wouki be controlled is 142
square miles, or 14 square miles less than the druinage area above

" the North Springfield dam aite. The cost per acre-foot, and per
aquafa mile of drainage area confrolled, is oonsiderably higher than
~for the North Springfield reservoir, and it should be developed only
if unexpeoted difficulties sppear at the North Springfield site., The
" flood protpgtion afforded would be considersble for flood-dapage |

' oenéers onﬁtha Black River below Perkinaville, and the floodg:eduuing
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Vo -j-"sr‘fo‘a& on: "’&G*’Canméﬁcu% m‘wr%ula”be apprecisble,. const-niav‘tion'

?‘uvuld inrﬂlva an earth~f111 dam, with a gate-oontrol tunnal “in the _-‘

"f-}ﬁji;right bank, at the Perkinsville dam aite~ and a gravity concrote dam, o

h#;‘ith &n qpan overfla# apillway and an open outlet eondult through tho

ﬁ’U api11wqy sootion, at the Amsden dam site, These dams, supplemented by

} two: law dika saotlons, one in each. of the ridges forming the North
:Branch bolow Amsden, wouLd provide storage capacity for a run-off of
six inohoa from the total drainage erea of 142 ‘'square miles. Thn
tota; oost of the devalopmanp is estimated at $3,414,000, of which'
32,367,doo'iou1d'bo borne by the United States and $1,047,000 by local
interestﬁ.: Rock is jiaible at the left abutment and surface featufus
iﬁdioéte fhnt rock rises beneath the right abutment. Borings have not
been mada, however, and the estimate should be consxdered to be pre~
limlnary.h Addltlonal storage for conservatlon as dlsoussed in Para-
graph 67 herein, to the. extent of 9.8 inches of run-off or 71,800 acre-
feet, can be developed at an additional cost‘of 33,383,060.

(9) Hydeville - No, 60.- The Hydeville reservoir site is

located on the Millers River, about one mile west of Waterville, wassa-
ohusetts; The reservoir, with a flocd-storage capacity providing for
-about 2.3 inches §f rﬁn—off from the B5 square miles of drainage ares,
would yield conszidersble flood protection for the commmities located
‘on the Millérs River below_watérville, end would afford some reduction
of flood stages on the Conneoticut Rivgr.' The Hydeville reservoir and
the Priest Pond reservoir would be accepteble as substitutes for con-
struotioﬁ;in place of the Bireh Hill reservoir on the Millers River
near South Royalston if wnexpected difficulties should develop in
connection with the latter site. The Hydeville dam'would consist of
an esxrth fill across the main channel, supplemeﬁted'ﬁy ﬁwo short

dike ssotions on the right bank, ocne dike section in a snall sag, the
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{} other (including a oonqreto spilrway seotion) in a saddlo far into

) ths right bank. The dam would oreate a reservoir flooding about 850

‘-aores at apillway*craat elevation, 875 m.s.l., The reservoirvvould _

extend upatream to the lower limits -of thae. Village of Wﬁterville on
the Millera River, and would flood the eewageudlsposal plant belong-

ing to the Tcwn of Winohendon. One arm of the reservoir would extend

";:north up’ Sip Pond Brook as far 28 the Masaachuaetts-ﬂew Hempshire

3‘state line, and would flgod.the“two small_Villages of Bullardsville

and Harhiéﬁilie. In order tp.provide a better ou£1et foun&atidn,'the'

gate sill would be placed at elevation 840 m.s.l.; this would create

, a'permanenﬁ pond-oo#ering about 140 acres. The pond might be useful

for reoreational purposes. The total cost of develdpmént is estimated
at $747,600, of which $604,000 would be borne by the United States and
$143,600 by local interests,

(10) Priest Pond - No. 6lA.- Priest Pond reservoir site is

looated on Priest Brook about 3,1 miles above.its Junction with the
Millérs River. Priest Brook is tributary to Millers River, about 29.7
miles abcvq the confluence of the Millers and the Connecticut Rivers,
and 2.7 miles below the Hydeville dam site, The regervoir, with a
capacity providing for a 6.0-inch run-off from the 18.3 square miles
of drainage area, would yiald a fair degree of flood protection for
the communities along tﬁe lower two~thirds of the Millers River, where

much damage resulted from the 1936 flood. Some flood-control effect

‘would be produced on the Comnecticut River proper. The reservoir

should be construoted only in the event that the Bireh Hill develop-

ment is abandoned. The construction at the Priest Fond site would con-

sist of 2 rolled-earth dem, with a conorete overflow spillway section

and 8 Tainter gate outlet on the right bank. The reservoir w0u1d ex-

‘tend upstream about three miles, flooding about 500 scres at the
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splllmyﬂorest elevation, 879 m.s.l. Hoa't oi‘ the resamir area is‘i‘-*“"

- ‘oovered with seoond-growth brush. and is of sman value. R The wttl"’:"':-‘

' 'eatmted ‘s08t 1s 3423.100. of wh:l.ch $325,ooo wauld be horne by the

,Unit'.ed Stttes and 897 100 by looal interests.' Additional storag,e

L __fer oonaemtion as diacuqsad 1n P&ragmph 6? hmin, to the exhant,

o f: -of 18 inohos of.‘ ruh-ofit, cn- 18.000 aore-reet, oan be dev&loPed at. an

,f'_aadmomz o8t oi‘ seas,;soo.\
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Existin& diiau provided by 11;031 intaxests. State, mtmici~

_ ""pa.l and private interests hava providad lmal proteotlon by msana of

| ":_dikoa a.t various pointa alang tha Co:mestiout R:lvar 1n Kaasmhuaetba

' and eonmctinut., There are m m:itt 'ng dikes in the annacticut v;lle-y

he: sm-,e"’ __-qf Vemont and New Ha.mgahim, The height of exiaﬁi‘ng

- ‘d;l.kés 'mr‘):tq with the 1ooa1.tty, but, in mast caﬂes. they hava been aon~ -

ﬁ‘fi-struotad 'i:o a.n eluva’aion 'E:o give proteotion nga:.nst a flood of the mag- '
¥ Jnitudo of that whioh ooourred in NWembor 1927. In general, existing

.":__"works provido for dra,inn.ge mthin the dik:e systrem by mee.ns of interoept— S

: 'fing sawers md pmnping plun’ss. : The liaroh 1936 flood topped all dikea

"‘i*n tho Conaoc‘bicut Va.lley. In s i‘ew rural areas in. the S{:ate of Massa-';
'.:fohusetts, dikes have been conatructad to pmvmt deatruotive oroaion of

' fertile fam. 1ands bu’c do not provide protaction fran inunda.tion of land'

: ‘e.t high stagea oi‘ the rivar.

6 Dihs tmdew oonstmction by the Unzted Sta’ces.- As 8 result

ro.f.‘ the g;rea:l: da.mage caused by the 1936 fleod, [ nmnber of axisting dikes
-..-'_.,'--:*ara being rai sed and extended by the Enginesr Department ‘with local

e ,aooc)perntian; as work relief progeo’ca in accordance with the proviaions ‘

: ;:-’of tho Flood Control Ac’q of 1936. This work is now ,prgculcglly com=

i p13t00 .

o ‘_8'?. Expandituma for exiatinﬁ dikes.~ The total cost of tha exiS‘G"_ |

"'";-.'ing dikea ia approximately 32 200 000 of whmh a.pproximntaly 3775,000

ha.s been expended by »Sta'te and Iocal intercsts in Hassschuse‘bts and

-$1 425, 000 in Connectiout. The report submlttad by ‘the District Engineer.

of -the Providence_Dlstnot, Jon Jénuary 31, 1935, Subject: Report on
prelimimry'-exanﬁnation of the Connectiout River, with a view to the

control of its floods and prevention of erosion of its banks in the State

- 50 -



Qf Massachusﬁtts.,(File Ko. 7402 (Comn. R.) 29), approximates'the‘ax#
penditurestfor prdtective works in Massachusetés'as $930,000, whieh
",also 1ncludes expenditurea for praventlon of bank erosion. The allot-
-msnts providlng for dike oonstructlon now being done as relief work by'

-.“tha United States total $425 000 Pertinent data in conneotlon w1th

'-“existing dikes will be found in Section 5 of the Appendmx. Existing

‘~works ‘are indlcated on Plate Wo. 140 in Seetion 7 of the Appendlx.--

Unsuitabili;y of dikes for the upper Connectlout Vallqy.

~ Flood protection by the eonatruotion of dikes without reservoira has

H"fAbeen studied throughout the entlra Conneatlcut Valley. These ‘studies"

<~ have. shcwn 1ittle or mnp. justification ior dikea in the upper Valley in .

. the States of New Hampshire and Vermont. The prlnclpal reasons are:

“ ?f?(g) In gpneral, the values subjeot to damage by floods are scattared

ﬁ“"ovér 3 wida araa, not oonoentrated in populous centers; consequently,_

;"‘Jffdiko protootion wnuld nsed to be very extensive, requiring expendi-

fures far ‘{n"excess of benefits. " {b) The few more P°Pu19us'96nters‘

“fsubjecbed“to heavy flood“losaes are ﬁill”fowns;iih'ﬁhich the induu~

'trles are 1ooated in such Y manner on the benk of the river as to makn‘~

dike nonitruotion 1mpractioable at a ooat in proportzon to the value

- of pratection. (¢) The inhabitants of the upper Valley have mads mo
.efforts to:prbtebt themselves. There has beeﬁ no locsl sgitation for
dikes. It would appear that were dikes a prmctical meens of protection
their necésaiby would have been realized aftér the devastating flood
'of'lé27, as dikes, where they afe ffacticable, are know to be an effeo~

tive means of locsl protection.

89, Suitability of dikes for parts of the lower Comnecticut Valle: ,-

In the lower Connecticut Valley in the Stetes of Nassachusetts and

Connectiout dikes have greater merit becausge: {a; There are a nuber
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of highly developed industrial and commercial centefs whioh have suf-
f’ered aﬁivj,_e!re losses in recent floods and for which dike proteotiori is
pmctidﬁ‘b’i;. | (b) Th'era have been concerted efforts by a number of
munlcipal a.nd private interests to protect, with dikes, valusble areas
- sub'!actod to flooding. Thls is shown by "the exlsi.lng dikes desorlbed
in Paragr__gph 1, and in Section 5 of the Appendix which lists all exist-
ingwarka; {¢). There are a few dikes on the lower side of bends which
| pr'o;t'.ect: ru-ral areas frau destructive erosion and silting during periods
of I‘iood'.:' Somé additional dikes might be justified for this purpose at
a fow wid’eiy scattere& looalities, but the protective value would be

) 'relo.tively ama.ll. Dikes protecting rural and suburban arees for pur-

posas other than - 't:o prevent erosion and silting of farm ls.nd are no¥
s jus@i-fied,_: ‘because of thé scattered low values that would be protected
K in fhe' ﬁaﬁow -ﬁidth oi" the Valley and the numerous brooks and streams

L Af',r._;:"entering z.nto the river, which wauld necess:.tate extensive dikes along

tri‘lutw:.es or exponsive pmnping and dramage faeilities

] _omal drainag;e during flood pera.ods.

90. gﬁ‘oeﬁ; of extensive dike Bystam on velocities and stages.-
’.'btic.m. ,Qf.‘ a system ,'_Jf dikes through any considerable portion
‘;J'Jt"‘""ié'l;";'iéulﬁrly m seoctions ou’cs;ide of highly developed -
*t:htné is oonsiderable overbank flow, would. inorease veloci-l".

' oﬁa:mel eansing destructive bank ercsion and requiring ox-

: ’tenni:vo bank proteution; F-urthermoro, such e system. of dikes by elimi-

'ﬂation_or vallley_store.ge and overbank i‘low within the prO‘be oted aree
‘ would ma'berialiy .’moreaae flood heights, requiring higher and more ex-
pensive dilns 8. .

914 Estimated oost end relative velue of systeﬂ of dikes,- For

 the m_aaons. giVQn‘T'in Paragx_ﬁa,ph 88, no eatimates have been prepared for

dikéswithbut reservoirs as & means o flood protection in the States
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"i"oi‘ Varmont and Nevr Hampshire, or 111 the en-bire Valley; In order, hcw-v

7‘_’-’evor, to de'{ermine k-3 measure oi‘ the Justii‘ioatj.an for dikes alone, ea—

-timates oi‘j_oost hava been prepared for protecticm by dikes at the sevan

T cities and 'l:owns in Hassachusetts and Gonnectieut whioh‘ Suffered the

_“__"L_gmateat muvidual Jogées in the. flood of Maroh 1936, end for the ares

‘ "‘:flooded by the Connecticut River balow the nor‘bhem boundary of Massa- |
E chuaatta. The estimate I‘or dike pro’hection of these seven localitias
:'to the elevutlon of. the maximum predmoted £lood amounta to approximately
A$19,000 000 which- includes the oosts of constructi on, rights of way,
and ’cha neo‘essary_ dlrai;nage and '-_pumping faoilities. These dikes would
- ;.)rdil;e‘qt' am;t-as that suf for about 33 per-oent of the totel average annual
l‘direot.laésas.of.ﬁha enﬁiré_vailef, aﬁd.wnuld‘have additionsl benefits |
in the p‘re_éqrvg-ﬁign‘ oflprd;perty values, and in the min‘ténance of the
social seaufi’cy of the communities protected, 'Studies for protection
of the enﬁi:e flooded area along the lower River in Massechusetts and
Connecti&ﬁﬁ.indicate that the relatioﬁ éf costs to benefits increases

véry repidly when cons;:.dering protection of other locelities in addi~

tion to tha. se'v_'en stated. For a total estimated expenditure of $43,000,000,

a_;;proximate}.‘y §0 per cent of the a.veraée annual direct flood losses in
the entire valley oan be prevented. In other words, with an expenditure
for dikes a'.J.one egual to approximate ly 90 per oent of the cost of the

' ‘Comprehensj..v'é Plan for reservoirs and dikes, as hereinafter recommerded,
.on-ly. abdutbney-hé.lf of the amual direct benefits of the Comprehensive

| Plen would be obtainéd. Therefore, the construction of dikes thrdug;ho_ﬁt
the entire ‘Clqnnecticut Valley as a sole means of protection is not con-
sidered woéfthy of detaileﬂ"étudsr. |

92, Besis of Va-lﬁe for dikes in addition to reservoirs.~ The

syetem of péservoirs propesed in the Comprehensive Plan will reduce the
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magnitude of great floods ard the irequenoy of all destructive floods.

s to the extent of providlng practical protection to the greater portion

of the Connectiout Valley. However. a sﬁudy of tha-elevations of the
Har&h 1936" flo0od and the greatest prédiéted flood as ébmpared to graind
'elbvahionﬁﬂbf the flooded areas indiéates_fhét Y gréater;dégree of pro=-
K tbcﬁioﬁ fhﬁn thet affofded by resefvoirs is'ﬁéeded in certain highly
 deve1oped industrial, commercial and residential areas. In suéh 16-'
.:ioalitiss, tha value of dike protection. in addition to that provided
 ;by reservoirs, 1a basod on the following: (a) Additional direct bene=
:lfits from ths preventlon of recurring direct losses as indioated by the'

: frequenoy-QAmaga relabions, (b) Additional indirect benefzta approx:-

a mately oqual in value to the diruot benefits. (c) Savings by stabili-‘

' ‘Vzation of property values and the rastqration of depreciated property

-'7values to the pre-flood 1evels plus insuranoe of  sooiael seourity to the
entire . oamnunity through stabilizatlon of induaurlal and business pur-
-gults thus preventing the possibllity of general w1thdrawa1 of manu-~

faoturing or eommercinl conocerns from the flooded aresa and municlpality.

_95. Localities studied.~ Flood aontrol by the construction of

.Protective dikes supplemeéntal to'a system of reservoirs has béen studied
liﬂ all areas of concsntrétad velues where demages caused by historic
floods were large, and where it is expected that the value of therafea
proteoted,'__and consequent benefits would be suf ficient to justify the
expenee in addition to the proportional part of the reservoir expense,
or whefe évidance that the stability of+the community might be adverse-
1y affected by oontinuance of the flood loss threat, Detailed studies
for dikes were consequently confined to the lower Connecticut Valley

in the 5tates of Massachusetts and Connecticut because of the fact that,
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L of the Bom a.nd Alba:ny Rn.ilrond bridge and’ from the nomorial “Bridge

%o the South Bnd Bndgo. Thel-int:emn'ing.hndl between the bridggs is

S above £_1°¢d, ‘gtage. The dike now being ‘en].ar.'go.d._abwe the North BEnd

, Br-i'dg"e provides the northern link to high ground. The proposod.‘pro'beo-_‘
tion w11 consist of earth diks, camerste wall, or reising of railroad
Sgbgaéddo, 'bhé type. used being . the most oc;onomioal for the i)ar‘lf.icular
section of work. Drainage dnriﬁg flood .p‘ari_ods‘will be mai.ntairned by
pumping plents Vo'f sufficierﬁ: oapacity‘to.diapose of all ato'm and seni-
- tary sewege within the protected area. Mill River will be ocarried
‘through = pressure conduit of sufficient area to handle the maximum
predicted di'o'oharge‘ of the stresm. - The flood protection workal will be
- construoted to the Comprehensive Flan design grada. and will protect an
area of 819 sores. The estimated cost of the project is $1,814,000 of
vhich $590,000 is the cost to the United States for construction, #sé,ooo
is for right;a olf; wey end damagos; and 31,158,000 is for dreinage snd
.pumping atatj.ons. 7 The total ennual cost of the proposed project is
$132,000, and the ennual benefit is $11,700 in direct benefits,
$12,600 in indireot benefits, and in excess of $905,000 in the preser-
vation of normsl values. ' | |
'(6) The increases in flood heights and veloscities that
will rosult"frém the construction of the proposed plan have been com-
puted and are oconsidered negligible. 4 |
) (6) Local interests have stated that they are in favor
of the p'r‘c‘a‘ﬁ&ke& ‘plait of protesction, and will eomply with the requirements
. of the Flood Comtrol Ast of 1936, and with the departmental policies
requ:.ring mmioipalitiu benefitted to prmri.do tho required pmping and
arainage facintiu. | ‘

) d'u‘ !lost Bprix_lﬁﬁold, Masaauhuutta- :

(1) Tho Tm of weat Spri.ngﬁold 18 looated on the weet
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TABLE 25

GEYER:L DIKE DATA

}

Locelity

-Type of Dike

| Approx.

Heignt
of Dike

(Faet)

Approx.
Length
of Dike

(Feet)

Appro:,
‘Ayen
Proteoted

(Acres)

Charaster
.of Arem

Protected -

Assessed
Veluation

of Ares -

‘Protected

Total Direst |
Flo¢d Losses -

in Ares

’Protsgtedsﬁ”‘
- (1936) - |

. Cost to

United States

- for

Construction

'Cdsté tnjLocal Interesgts:

Rights &f Way
‘and ngagga_ﬁ

1Y

Punping Plauts]
and Drainage
. .|Appurtensnces

Totel

| Totel

fcbat

Retio

Total
Cogt to
Assegsed <
Valuation
(Per Cent)

Rﬁﬁd-iﬂ 

|Total . .}
"|Cost to 1936 |.

Direot R |
Flood Loss. |
(Per Cent) |-

Hartford

Concrete wail

20

21,000

2,155

Railroad -

$135, 600, 000

£7,330,000 . .

T

4,700,000

- $315,000

45,510,000 |-

h;l';

75,6

& earth rill industrial. -
C ' commnercial R,
residential R : o _ N 4 n P _ o o
; - ' . Lo . ' s TR LR poE o N T
Bast Earth fill & 20 15,000 582 Reilrcad . e,hsu,oqo 1,52&,0QQ 845, 500 202,500 l253;000.u'5;'h55'506 ; 1,281,000‘ 15,2 - 96.8 ;
Hart{ord concrete wall ' commercial AR o _ B I TR ROT I  E I CR ' R L
: residential ' . B ' _ o - . 7 S
Sprinzfield | Earth £ill & 10 12,000 819 Railroad 75,329,000 | 3,701,000 | s0,000 - | 66,000 .} 1,158,000 |1,224,000|%1,814;000 {2y | k9.0
' ' concrete wall industrial . T : o L ST R ‘ NS SR , et .
comnercial. - B
residential E _ .
fest Barth £ill & 12 16,800 | 1,0LL Industrial 16,048,000 | &,854,000 225,000 11,500 30,000 | . 41,000 266,000 | 1.7 9.3
Sprin:fisld | concrete wall : comrercial ’ : : . , I
' residential _
Chicopee Earth 711l & 10 21,000 1,020 | Industrial 5,509,000 871,000 620,000 58,000 50 , 000 . 627,0001 1,307,000 | 22.1 150.1
concrete wnll ' com.ercial ’ : . . :
resicdential
Eol-o're “oncrete wall 10 17,5L00 105 Industrial 11,720,000 - 777k, 000 1,803,500 - 123,500 160,000 ; 25%,500( 1,487,000 | 12.7 192.1
' aarth i1l ' residential ' o i
Darthepion Harth {11l & 15 1,600 175 Smell 2,716,000 !.38,000 216,000 35,000 115,000 152,000 470,000 743 107.5
‘ concrete well ' comiercisl :
resicential
RRn 11T, T 0y 00 285,776, 00 | 517,02, 60 38,562,000 $815,000 $2,708,000  |43,603,0001312,165,000 | L.® 704

-




| smg: et ooa'hu- Tha for-ggs.ng tablo iists the totll cost
et ‘thi proposad atken at s1a.1ss.ooo of whiok 46,562,000 15 the dost to]_ 
ﬂ‘tha-ﬂhitod.statel for oanatruetinn, 3315,300 is for rights of way and -

'-f‘d«n;ges, and tz vas,ooo 1. fbr drainage and pumping faoilities. “The -

L ._qsti.matea of cost for dikea and appurtenant works are 1iseed in detail

'1n Seotion 5 of the Appendiz

'-_.96 ‘Belation of benafits to cogts.~ The justificﬁtion‘for the

1_propcsod diks-vork is based upon the anue of Protoctien ag diseussed
in paragraph B5. The total . boneftts aeoruing from ths dikes are the
swn of the benefits dsrived from ths prevention of direct and 1nﬂ1recth
rocurring ‘losses not accredited to the reservoir system plus the bene~
f1ts derived from the stabilization of p?opprty values within the fro- '
' teoted area and tﬁe‘inshranoe of sociai-aéourity through stabilization
af industrial and business pursuits. fhe average'ahnual cogts of the
work are composed of the oarrying charges on the cepital investment
by Federal end locel interests, plus costs of maintenance end operstion,
piué loss of taxes on lands transferred to municipal ownership. The
follcwing”fabla lists ﬁhe localities studied in order of relative merit
based on the relation of benefits to sosts.

TABLE 286

RELATION OF ANNUAL BENEFITS TO ANNUAL COSTS

+ Tobal Average ¢ Total Average t

Losalibty ¢ Amnual Berefits : Annual Coste Batlo

. (Dollars) . (Dollars) P Benefits to Costs.

West Springfield : 204, 300 : 14,900 : 13,71
8pringfield : 929,300 : 132,000 : 7.04
Rartford . 1,701,500 313,100 , 5,43
Holyoks L 14,240 s 86,500 1 1,67
Zast Hartford : 120, 300 : 80,700 : 1,49
Chicopse X 76,000 : 84,900 : .90
Northampton : 26, 360 ) 29,200 . .90 .
Total . X 3,202,000 \ 741,300 : 4,82

~] i/ o0 ' . -
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I?aaoﬂybion of proposed dilcea. The genaral plans upon which

3 ,_'tho foregoing es‘bi.ms.tes are based are briefly describod 4in the follow-
ing paragraphs. A more ‘dstailed disousaion will be found in Seotion

5 of the Appondi.x

X 8o Eartford, Gonneoticut:.

(l) The Ci‘l:y oi‘ Hartford is situated on *bhe wost bank

i

: or tho connombim Riwr, 52 zuilea above the mouth. It is ono of 'bhe

ppgmipa]. 1nduetri.al and omsroial uitj.es on the Conneotimt River, |

' 'bhe oupital oi‘ thn Stuto of Gonnaotiou‘a imd .ta the inauro.nce .genter of

T _'the Unito& States. _ Tho olty oovars 1'7.4 cquare milea and had 3 popu-

__ ""'m;ion of 134,012, in the 1930 census. | o
(2) In the soo‘aion norbh of Park mver a la.rgo railroad

| o dhtr:l.bution ya.rd and an extenaive 1ndustrial ares along the Connecticut

_-l%i-vor are_ snbjpp‘b to flooding. An imporbant induatrial sectlon and an
lfrporbwre i_;lmage'd when the 1955 £1o0d overtopped the Colt and Clark

: niios tiﬁd'ﬂuéd@d'the are.a‘ south of Pﬁ-rk River. The flood w&ers also

* baocked uj: the Park ..Rivq-r and floodeci "valuab1§. ogmmercial froporty oast

. of Main Btreet end in the heart of the city. Records of the '10““ sus-
| tained in ﬁoeds prior to March 1936 are not complete bub réoont investi~
ga:tions shou the direc‘b loss caused by the 1936 flood to have been
| 37,330,000- _

(3) The aeoﬁion of the city south of Park River is pro-
tected agaiﬂs‘b froquent floods of the Connectiout River by btwo dikes
known as the Colt Dike, built by Colonel Samuel Colt about 1865, to
appr;ximatély 31 feet above meaa sea level, and the Clark Dike, built
by the Citj of Hartford in 1930 and 18%31 to afrproximately 33 feet above
sea level. These dikes were overtopped by the flocod of March 1936 about

five feot end three feet respectively, and are now being raised and



anlarsﬁd eo the Oomprohensiw P:I'.dm dess.gn grade by the Hni.ted s't:ates as

L -,u lrork ;-enor projeot under tho polioi.es of the Flood controi Act.of 1936,

(4) The proposed dike. protaotim oana:!.sta of o.n earth
i?fdikn, or 00norote flood wall thare righha of way' ennﬂot be eoonomically-
| _‘ -V'obbained ‘!hc diks’ nligmnent parallels tho COnneoticut Rivar bank from
--""‘tm énlarged porti.on of the Colt Dike to & poin'b sbout 14,000 feet
lnorth of ths Mﬂmarial Bridgg and thenca uest to high ground near ‘the -

o Hindaor Qotnuline.- Conorete flood walls are proposed %o confino the
Pufk Rivar ho its ohannel and prevent backwater from,the Connoaticut
. River in time of flood. The proteotion will be constructed to0°the Com*
* prehensive Plan design grade and will pfﬁtaét 2,765 aores, largely of
highly developed.industriﬁl an&'business p;operty. ﬁrainage will be
maintaihéd ering flood stages by 1nbero§pting sewers and three—puﬁpJ
ing plaﬁts along the fﬁrk River,”andloné pumping plsnt in the North
Meadows., The estimated oost of.the‘-protection is §5,540,000, of which
$4,700,000 is the Bost to the United States for construction, $315,000
is for'righﬁsjof way and demeges, and $525,000 is for drainage and pump-
ing statiogﬁ}L The totel annual cost of the propoéed ﬁlan of dike pro~
seotion is 4515;1eo,s.z‘and the enmmal benefit is $29,300, in direst benefits,
$82,200 in {ndirect benefits, and in okoess of #1,640.000 in the preser-
vatian of normnl valuéa.

(5) The increases in flood heights and velocities that
will result from'the construction of the proposed plan have hasn con-
| puted and are considered negligiblo.

(6) The foregoing indicates the extent to which the
United States is justified in providing flood protection. Improvements
" desired by local interests are much more elaborate and exﬁensiva, in-

sluding the gonstiruotion of a rifer-front boulsvard and a oity
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R 'bbmﬁiﬁ.u‘eion schene Locnl intarosbs propeto -ho moerk tha uﬁd:l.tional

. expan ﬁth the ,xpeotauon that the Tnited States 1‘111 sama the

. ,.oquivalent of the oeet of ﬂood oontrol only.‘ It ;la beli.evad reasonq | o

:‘ble hha.t tho United B'E:ates partioipato to the e:d;en‘b of *bha eost or

L oonstmo‘bim of the. dike and flood walls,

b. Bast Hartford, Gomzeotiuuis.‘ | |
(1) The Town of Bast Hartford is situated on the sast -
. bank of the Conneoticut Rivar. 52 miles above the mottth and dﬂ.rootly
_8oross rrom ’cha Ci’cy of Ear‘bford‘ The toun has a mmber of manui‘aotur- -
‘i.ng eomem, [ population in the 1930 census of 17,126 and--covers |
| 18.2 square miloa. ' o
- (2) '.Ehe area aubjaet to frequent flooding is & low plain o
. hloping gent’.ly %o & mlc at the fook of a bluff upen whioh ara 1ooa1;ed
the main business and residentisl sections which wore partially flooded
for the first time dur.’mg the flood of March 1936. The devalopment on
the lov pla..’m is principally low~coat residonaoc and swall bua:l.ness ag-
' tablis}mnnts ﬂth the exception of a bulk oil station. ‘The ﬂ.oodad

por'b:.on or the bluff area consists principally o!‘ medium priced resi-

- dential properby. The aebual wnounta of losses sustained in flooda

'prior to Maroh 1936 are not available but recent investigationu show
7tha.t the 1938 flood caused a ﬁireet loss of $1, 324,000 to the properby
for.wh;eh_ proteotion is proposed.
' (3) There are no existing flood protection works at East

) “Hartford; however, a flood proteotion project w8 approved August 30,
71935, Public #4089, 74th Congrese. A modification of this project was
rweoomnended‘ in "Report on Flood Comtrol of the Conneoctiout River, at
East Hartford, Connectiout,” dsted January 16, 1987. (F.C. 86-1/51),

(4) The proposed plan of protection is en earth dike with
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'.‘{‘a 6onarote i‘lood tall there laok of spaca pravmtq tha ooonomicnl uae

L of an earhh uo'bion. The diko 1111 be built to tha Gomprahanai.ve Pla.n

. dcsign grade and will pro‘bo«t: approximately 582 acres, The dike align-

mant beginc at high ground north and adja.oont: to t.he Now York Nev Haven

' and Hartford Rai.lroad and runs along the railroad enbarknient o the
.co:meoi;iout Rivar. *bhonoa south a.long the river to s point beyond the
-1bhabited a.roa., bhence east to the bluff end thence along the north ba::;k
of- the Hookamm River %o high ground. Draimge will be maintained dur-

: ing flood stagac by intereepting sewers and two small pumping plan‘ts
-Ialong the Gpnneotiout River, and one largor plant in the awale at the
south d:.ke line. The estima'bed cost of the protection is 81, 281 000,
of Ihioh -$845,600 is the oost to the United States for oonstruc‘bion,

- $202,600 is for rights of way end demeges, end $233,000 ie for drainage '
and pumping stations. The total annual cost of the proposed dike pro-
teotion 18 $80,700, and the ennual benefit is $9,000 in direct benefits,

. $10,000 in indireot benefits, snd in excess of $101,300 in the preser-~

Vation ‘of normal values, |

(8) The inereases in flood heighte end velooities in the
| cannoot'iouf'?niwr that will rosult from ’cho‘ oc;nstruotion of ths proposed
plo.n havo 'been determined and are provided for 'by raiging the graede and
| providing ripra.p at loocations subjeot to scour. The increased cost of

| othar prota’e"bive_ works ahd inoreased damages osused by the inoreased

ba.ok-"water effeot of the East Hart-ford dike have bsen inoluded in the

annua‘.!. oharges sgainst the Bast Hartford proteotion.

(6) Local interests are in i‘avor of the proposed plan
of proteo‘bi.on but desire the United States to bear the total cost in

. a.ooordmoe !rlth the project approved Auguat 30, 1935 whioch provides that

"the entire ooat, not to exceed $658,000, will be borne by the United

Btates, It has been indicated, however, that the towmn is willing to
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'oomply with the Flood Goutrol Bot of 1936 1f exneption ia mndo to the
departmontal policy roquiring 1oe&11ties benefittod to provido drainago
-and pumping fhoilities.

6. _pringfiold, Hassachusetta.  -

(1) The City of Springfield Le located on the east bank
of the Connectieut River about 76 miles above the mouth, Tho principal
industry is manufacturing, tho more important products being olectrioal
equipment, textiles, hardwasre and sporting gOOde The oity had a popu—'
.lat;on of:149,900 in the 1930 census, and_éovers an area of 3l.7 square
mileg, . H |

(2) The areas subjeot to great floods are the lower seo;
tions adjscent to the river. These areas are largely utilized by rail-
roads, indusbrial plants, commercial.establishments end leow cost resi--
dences. A amall area in the main businoss section of the town was flooded
during the 1935 flood, The flood damages from historic floods are not
available, but recent investigafions show that the direct loss caused
by the flood of March 1936 was $3,701,000.

(3) The north residential section of the town is pro-
teoted against flooda of the Connectiout River by an earth dike which
-axtends frém_high ground about 3,000 feet above the chioopee elty line
to the North End Bridge over the Comectiout River. 'This structure wa.s
rebuilt after the 1936 flood as & 1ooa1 work relxef projeot to proteost

againat floods of the magnitude of tho 1927 flood. It is now ‘being

" raised and enlarged to the Comprohensive Plan designrgrade'by the United

States as a work relisf project under the terms of the Flood Control -
Aot of 1936.
(4) The propoﬁpd plan of protection is the construction

of a dike extending from the North End Bridge to the high ground north
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L of the Bom a.nd Alba:ny Rn.ilrond bridge and’ from the nomorial “Bridge

%o the South Bnd Bndgo. Thel-int:emn'ing.hndl between the bridggs is

S above £_1°¢d, ‘gtage. The dike now being ‘en].ar.'go.d._abwe the North BEnd

, Br-i'dg"e provides the northern link to high ground. The proposod.‘pro'beo-_‘
tion w11 consist of earth diks, camerste wall, or reising of railroad
Sgbgaéddo, 'bhé type. used being . the most oc;onomioal for the i)ar‘lf.icular
section of work. Drainage dnriﬁg flood .p‘ari_ods‘will be mai.ntairned by
pumping plents Vo'f sufficierﬁ: oapacity‘to.diapose of all ato'm and seni-
- tary sewege within the protected area. Mill River will be ocarried
‘through = pressure conduit of sufficient area to handle the maximum
predicted di'o'oharge‘ of the stresm. - The flood protection workal will be
- construoted to the Comprehensive Flan design grada. and will protect an
area of 819 sores. The estimated cost of the project is $1,814,000 of
vhich $590,000 is the cost to the United States for construction, #sé,ooo
is for right;a olf; wey end damagos; and 31,158,000 is for dreinage snd
.pumping atatj.ons. 7 The total ennual cost of the proposed project is
$132,000, and the ennual benefit is $11,700 in direct benefits,
$12,600 in indireot benefits, and in excess of $905,000 in the preser-
vation of normsl values. ' | |
'(6) The increases in flood heights and veloscities that
will rosult"frém the construction of the proposed plan have been com-
puted and are oconsidered negligible. 4 |
) (6) Local interests have stated that they are in favor
of the p'r‘c‘a‘ﬁ&ke& ‘plait of protesction, and will eomply with the requirements
. of the Flood Comtrol Ast of 1936, and with the departmental policies
requ:.ring mmioipalitiu benefitted to prmri.do tho required pmping and
arainage facintiu. | ‘

) d'u‘ !lost Bprix_lﬁﬁold, Masaauhuutta- :

(1) Tho Tm of weat Spri.ngﬁold 18 looated on the weet

‘- 108 -




bank- of the. Conn.eéticut"Rivér.‘ -;fe‘»';mi.']-.e‘a abofe ‘ﬁhé’moﬁth‘éﬁd'-diredtly
' acrosa from the City oi‘ Springﬂold. and north of end adjaoen‘b to the
. Weatfield River. 4 number of small manufaoturing doncerns and the ‘
Bastern States Exposition grounds are .loca'bad in the aree adjaoant- to
the Westfield River.‘ The town had & population of 16,684 in the 1930
seonsus, a.nd covers an erea of 16.8 aqun.re ‘miles. _
| (2) The area sub:ject to floods of the Commecticut River
is an elluviel plein sloping gen‘bly away from the Connectiout River
toward the Westfield River. -Prnotically all of the main res:Ldential
'distn ot and the industrisl ooncems are looated in this aresa and were
inundeted by the flood of March 1936, The amounta of the flood d.a.magea
‘sugtained pri.or to the 1936 flood are not aveileble, but recent investi~-
ga‘bions show that the loss ceused by the 1936 flood was $2,854,000.
(3) An existing earth dike provides protection against
freqﬁent flc-:-ods of the Connecticut River for the ‘lorw area along the
‘Westfield River but was overtopped about 3.6 feet by the flood of
Maroh 1936, From high ground north of the North End Bridge to the
. Memorial Bridge & dike is being oconstructed to the Comprehensive Plan
_désign grade by_th.e' United States a_.s. a work relief project in gooordance
with the provisions of the Flood Control Act of 1936.
(4) The proposed plen of protection consists of an
_;oa.rt';h‘ dike. Tﬁis dike will be oongtructed to tﬁe Gomprehensiﬁ Plan
design grade and will provide protection for about 1,044 acres. The
- dike alignment begins at high ground south of the Memorial Bridge, runs
south along the bank of the Cormecticut River to the mouth of the West-
field Ri\qur, and thence west along the bank of the Westfielti River .to
nigh ground about 3,000 feet above the Agawem Bridge. Drainage of the
proteo‘be& ares during flood stages will be maintained by existing pump-

ing plents, with the eddition of & small pumping plant end intercepting



sewer proposed north of the North End Bridge. The total est:h;ated oot
of the proposed protection is $266,000, of which #2.25,(-}00 is'the cost |
 to the United States for donatruction,'#ll.ood is for rightu §f*wmy and
damages, #nd $30,000 is for drainege and pumping station. 'Thﬁ_total
annmual ocost -of the propesed protection 1s $14,800 end the 'anﬁuai bene-
f_it is $5,860 in direct benefits, $6,460 in indireoct benefits and in
- excess of $192,000 in the preservation of normel values. o -
(6) The increnses‘in flood heights end vel-ooi-tieé 4in
‘the Conmeoticut River that will result from the construotion of éhé
proposed pla.ns for fest Springfield and Springfield have been oomputed
.ané are nort oons:a.dered sarioua. '_
| | (6) Looal authoritieu are in full accord with £he B
proposed plan of flood protection and are prepared to comply" without
delay u'ith the requirements of the Flood Contrel Aot of 1936, and to
provide the drainage and pumping faoilitios regquired by dopumn:bal
policies. - ' '

@+ Chicopee, Massachusetis.,

(1) The City of Chicopee ie¢ situated on the east bank

T e the Con:nsetiout mwr. 80 miles above its mowth., The cmaapeé‘ River

o div!.deu thei olty into two parts. The prinoipal industry is nanufactur-

1ng, loaaiug produott ‘being ‘radib and slestrical goo&s. rubbér producta
.:anﬂ sportinc gocds. The eity covers 22.9 :quaro niles and tho populntion
by the 193@ oonws was 43,530, | | f' o

L = (2) The ares subsoct to yoo.t ﬁeodu of tho ﬂonnecbim

. "River .tnclwlo Y medium prieed residex:bial section lnd nver&l ﬁ.mpor'omt

| induatries i.n the al].uviul plnin along the river rrom tha Willi.manaet‘b
- seation southsrly to tho Chioopee ._!iivar, & highly developed industrial
seqtion’ aldng the south bank of the Chicopée River, and & amail industrial
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—sootion ulang the cemsotiout Rivrar imediatoly a‘bove ’cha SPrmgﬁeld
.. city line and inoluded 1n the propesed dike proteotion for the clty of
Springfield. The amounts of ths-flood damages sustainad prior to Maroh _
1936 are not availabla, but recent inrestigations show that the loaa
caused by the 1936 flood was 8871,000 -

(3) A dike reoently constructe& as & work relief ‘project
by local interests to tha approximate grade of the 1927 flood provides
protection to that stage for the area'porth of the Chic0pee-River.

(4) The proposed plan of proteation for the cify of
Chicopee is a system of dikes protecting the extonded area north of
Chiooﬁee River and the industrial sectibﬁ &long fhe southlbank of
Chicopee River, Earth dikes are proposed sxceplt whgro.lack of gpaoce
mekes it necessary to construct a conﬁrete flood wall. The dikes will
be constructed to the Comprehensive Plaﬁ dasign grade and will pro-
tect sbout 1,000 acres north of and 20 ecres south of Chioopee Rivar.
The dike prcteotlon begins at high ground in the ﬂillinausett seotian,
proceeds southerly along the bank of the Comnectiout River to the mouth
of the Chicopee Rivér, and thenoe esasterly to high ground beyond the
~ Boston and Maine Railréad. On the sout@ﬁbank of éhioopee River the
dike begins at the lower dam, runs westerly alohg'thi Chicopeo River
to a short distance below the Boston nnd Maine railroad and thenoce
goutherly and easterly to high ground. Drainage of the protected areas
during flood stages of the Comnecticut River will be provided for by
five pumping stations placed at points of naturgl drainage or ;t existbing
sewors for the area north of Chicopee River and by small unita in the
industries along the south bank of the river. The estimated cost of
the proposed protection is $1,307,000, of which $680,00 is the .'Qost
to the United States for construction, $58,000 is for rights of way snd

dsmages, and $569,000 is for drainage and pumping stations. The total
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o mo.l eotb of tho propoaod work s 084.900 and the nmmal bonerfit

'a.ffordad by the protection 18 $2,280 in direot benoﬂts, 42,520 in

_indireqt'bqnyfits. and in excess of #71{200 in thq preservat;on.of
normel values, 7. . . - - ) o

‘ (s) .?he‘increaaes in flood heights and vqlooitigs‘in
the'Connooﬁiéut River that will result from the construction of thé
proposed di'k:e’a have’ been oompfutt'ad ahd are éonaiderad negligible. Only .
a small perﬁénﬁage of ihe channel floodway is within the pro£ectgd'area-

. ~ (6) Loeal suthorities favor the proposed plan for flood

prdteotion. exsept that they desire that the plan be modified to in-
clude flood protection for the _Ha.n;pﬁefl Brewing Compo.ny at the northerly
end of Chicopee and for the Turner Falls Power and Electric Gompany -
located on the south bank of the Chioopee River at 1ts junotion with
the Comnecticut Rivep,‘ Thﬁse properties have not boon inoluded in the
plan of protestion becsuse of the established polioy of the Unibed
Stetes not tb'proteot'individuala nor single interests. Lécal'partioi-

pation is dopandent upon the interest shawn by mannfhcturors and other

parties deairing protootion, hcwevar. it is the belief of 100&1 authori-"

tics that the requiromonts of: looal partioipation will bo met,

Lo Eelyuko, Ngasachuseﬁts.o.
_ - (1) The City of Holyoke is situated on the west bank
of the Comnecticut River, 85 miles above the mouth. It is a Highly

A-dovelﬁpod‘iadﬁstriél eity, ﬁhs*prﬁﬂbipal products being paper?and‘paper:

" products. It had e population of 6&,53? in the 1930 census, and covers

._an area of 20%9 ‘BYMAre milys.

(2} The ares subjoat to groat floods is the 1ow-narrow

_ :plaiﬁ géﬁao;gt tq_the rivwr.‘ Thiu?zong‘iq qntirely utilisoﬁ,;yi&h.the B
”3.3a;oepﬁioh-e£f; gﬁﬁ111téﬂambut“&éitd@é%idl}sééﬁiéﬁg'by ldﬂﬁaﬁrialjp;anfﬁJr B
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"“lud the raih'ead faoilities whieh serve them. Mtual damages aua'ba:lned

e L ‘:tn floodt prier ta that of Maroh }.936 are not amilable, but recent

. inveatigations show the direot loss oausad by the 1936 flood was $774,000,
‘ (8) Existing flood proteotion works conaist of the
, Springdale Dike, built aﬂ:er the 1827 f}.aod by the City of Holyoke,
and dasigned to protect a residential and tenement _section iri- the sout.h
section of the olty against floods of the mngnitude of the 1927 i‘lood.
This eart.h dike proved inadequate for the major flood of March 1936 and -
is now being raised and enlarged to the Comprehensive Pla.n design grade
by 100&1 in’cerests as & work relief pro:jeot.

. (4) The dikes of the proposed pl&n of protection will
extend from the extreme upstream damege rone &t the Holyoke dem,

dounstream along the west bank of the river to the Springdale Mke now

buing enlu‘sed. Certain portions of the benk line are of suoh height

'jl-_-,thn'l; ﬂikes are not required. Breaks 1in the dike aligxmem: ooour at

B t’ho uncontrolled overflows from the high lovol oa.nals whera the dikes

will ettend 1n1and along the banks of these overflows to the high ground.

The numroua tailraoe tunnels will be provided with gates te prevent

e baekwntor from the Oonnec'bicut River entering the protected area during

‘flood poriai!s. Theae ga‘bes will be integral parts of the dike. structurc.

; 'Earth dikan nn be used whnre eoonomical but orlng to the topographi-

T ou i‘ea’curea a.nd la,ck of space, the greater portion of the pretection
-_ lwill be oonorete £lo0d walls of the oa.ntilwer type. : Draimge within
o tho protectod ares during i‘lood stnges will he provided for by the conw

- s‘bruction oﬂ in’oprcep‘bing sewers and mstanation of pumping faeilitaem

",:Tho flood protection works #111 be oonstruoted to tho Gnmprehensiw Plan :

”;"?deo!.gn grado and will protee'b en aroa. of approximately 105 acres. The

;.‘-.‘catmud out of the projoot is. 61,487,000. of whioh t1,208.500 48 the
: -:-‘-"‘."eorb ‘bo the Bn&:kod Sta.tes for oona‘i:ruot:lon. ﬂzs,soo 1: for r:lghts of |
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ﬁy am! dmages. and 9160,090 is for draina.ga &nﬂ ptmpihg gtati,ons. Th*’ :

; total annual aast of’ tho propoaed pro;}oct :.s $86".500‘ and %:ho annual ’
B 'beneﬁ.t i.n ‘1,570 in. direot ‘benefﬂ:a, 31,6'?0 in indirect benofi’ca, and
o hx e:mosa ef $141,000 1vi the presomtion of noml valusa. - -_f |
| (5) Inoreases in flood heights and velooitiea in the
Conneotieut River roaulting from the propoaod struc‘burea have been com-—
puted and a.re considered nogl:lg:lblo. The nntural flnod plain ‘has been
| _almost completely utilised by industrial buildings, and the. ch.annel
restriction by the propoaed dike is small ‘and doea not materially re=
duoe the ﬂoodway area. o | | '
|  (8) Looal interests have sta‘ted by letter that they
A "--aro in fa.vor of the proposed plan of pro’ceotion, will oomply with

‘tha requirmonta of tha Flood Cont:rol Aot of 1936, end will provide

s ~:_for the neceusn.ry drainago and pum;)ing faoilities in accot’daﬁse with

dtparhman'ﬁl;l pol‘leiu. L ,_ BRI o
- ;. Norbhmpton, Hassachusatta. CRE S

(1) The Oity of Norbhampton is eitua'bed on the west

i ) bank of - tho Gonnecticut River, 94 miles above the mouth. The oity is

PR educo.tional center, a health resort city end hag & number of amall

| f]mamr.to;._ The total popula.tion was, 24,381 in the 1830 census, and
ths area is 34‘6 aquare miles. ’ A | o |

~42) The srea subject to frequent f‘looding is a low
'-‘*plo.in alm tho COxmaoticut River uith ‘an aree. of ahouk 3,500 acrog,

""ia 1ooated ust a.nd aout.h of the ma.in business md ranidentiﬂ porbion

' "x':-‘o'r 'l:he eiby. aﬂd is used la.rgely for farming purpbaom However, & more .

B -highly aaw‘laped seotion is loeated o.’c the paint whero lﬂ.ll ﬁnrer enters '

: ‘:ln i’os eoursa to the Gozmectiout River. '.l'his developmant,

for whi.eh pﬁtebtion is proposed. inoludeu a amall residentio.l seotion,




The awmbs oi‘ flood loases sustained i.n floods prior to Karoh 1936 tro :
'_.;—‘not amihble but reoent moutigatiom indioato th.at tha dimct J.oas |
--vithin thqﬁ;preponed pmteoted area duq to the 1636 ﬂood waa 3438.000,
| (8) An existing e along the south bank of Mill River,
| “which ns'obnutmeted by & pr:wa:ho dike _com_pm,y in 1855-57‘nnd enlarged
in 18'6’9 ' 'a.ff"esr'dﬁ protection 'against*rio'od-s 'of'the"mégnitude"&f that of
1027 but was cvertopped about 6 feet in the flood of m-oh 1986, This
‘ dilge pro‘heo‘bs about 66 gores hecving an assessed valuation of a.bout |
| 'ssos.ooa | | | |

'(4) (8) The proposed plan of protéétién 'i.s. d.iystom of . .
earth dikes wlth conorete flood walls where lack of spaoe prohibits the
-. use of an eg.rbh -section, The dikes will ba 'buil-b te the Comprehensive

Plen design grede and will protect about 109 aores north of Mill River

"and about 66 acres sowth of Mill River. The aiﬁe}aiignﬁént north of
Mill River. pﬁ’oceedu from high ground near Pomeroy Terrace and Hancock
Streef. along *bﬁe open meadowland, east of the rgain business distriot to.
the ¥ill River and thence northerly along Mill River to high ground |
et the New South Street Bridge. South of Mill River the alignment
begins at high ground near the hesrt of the city, proceeds dowmnstresm
to the Bosten and MaireBallroad and south along the railroad +o-the
existix;g di‘ke and thence to hi.gh ground, A short section of eerth dike
extends upstream‘along ﬁhe sast bank of Mill River from the Néw York,
New Haven, snd Hartford Railroad embankment to high ground near Smith
College. ﬁmimge of‘t;he protected area will .be lmaintained dt':ring'-flbod
'sbigea of the Comnecticut River by siphon ejectors gouth of M1l River,
and an mt;‘imﬁz@ sewer 4o a pumping plént north of Mill River. The
estimated cost of the protection is $470,000, of which $318,000 is the
~ cost to the United Stetes for "cmetrﬁotion, $39,000 ig for rights of |
| ey aﬁ damgoa.#ns,ooois for_:ﬁ@imgg' and'pmpiﬁg stations. The
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"-annual aost of the proposed plan of dike proteotion 13 $29 200, and
" the -anmusl’ boneﬁt is $2,650 in direot benefits, $z,770 in indirect
' "-benefi-tag ',apd in. excess of #20._700 ‘ii.n the prpservati_on oi_‘ nonm_xl values.
‘ | {b) An alternate plan for flood protection has been
a&vooatod by certai.n looal interests. The plan oonsiste of an earth
clike heginning near Pmroy Terruace and Hancock Street, end following
' along ‘hhe proposod aligmnent %o Hockanum Road, Hhen extending directly
across mn River to the mberseotion of the Boston and Maine railroad
‘ 'wi'bh.'hhe 'exist:mg 1ower'dike. then along the existing dike. %o ‘high
grwnd. Under this plan the flow from Mill River will be diverted into
-the Connsctiont River through (633 Bcw Lake by 8 diversion cana.l %o be
‘excavated along 't;he low ground lying between & point on the Mill Ri.ver
a short distance below the New York, New Haven and Hartford reilroad
bridge and Ox Bow Leke. The cost of this plen is estimated at 10 to 26
per oent mdre than for the plan proposed.
{6) Since the dikes are situated in close proximity to
'high gmun_d”a.nd probect a relatively small area, the overbank floodway
of the Gonﬁeotiout River is not materially reduced and the effects on
flood heights and velooities in the Comnscticut River are negligible.
(6) The propoéed pl-a.n‘indic;ates. i_'.he extent tc¢ which the
United States is justified in pfovi.di.-.ﬁé fidod protection; however, the
- ¢ity has adviaed that funds are not at present available for local
partiexp&'ba.on. Certain 1ocal .{nterests have submitted for oonsideration
the elternate plan wherein Mill River is diverted from the central pard
of the oity and whieh has many features in addition to £lo0d control
that make it & more sttractive plan to the oity. If, in the future,
‘looal mho::'esj:ﬁ desire to bear the excess cost of the altermate plen

 ahd it de ﬂ.tgmjned'to- be an effective practiceble plan from the stend-
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point of flood cont'roll.' it is believed reasonable thet the United S‘!;at_e_s

parﬁicipate 'to the extent of the cost of oonstrustion of the proposed plan.

(Report oontinued on following page }
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CEAﬂNEL IHPEOVE&ENTS

- 88, Localitiea studiod.- Tho eamoucut River was exmnined

| to fi.nd a.n reaohes in whioh there appeared to be any natural ‘oon-~ -

striotion or obsbruot.‘..on of tho flood ohannel. As 8 result the follow-

o ‘ ing four looations wore selaohod ror studys

'lﬁddl.ﬁ‘houn Narrm below Enrtford, Gonnecticut :

‘Peoowsic Narrows bolmr Springfield, Rassaotmaetta

Bnith Ferry Narrows above Eolyoke, Massachusetts

-!tlla River Bax at'. Nells Rivor, Vermont.

' "Ro'ferénoo is mndo. to Seotion 6 of the App_end_ix for the detailed
u;ﬁlysis at each location studied and a brief summary of each is given
boliw. At‘a number of places where loss from bank erosion appeared most
probable, protection has been provided through the aotivities of tﬁe
Civilian Works Administration and the Commonwealth of Massachusetts,

and through worlc. reiiof projoots proaa:mtod‘under the United States
Enginser Department. The redustion of overbank flows by the reservoirs
wil) further greatly reduce the likelihood of bank erosien, @d expendi-~
ture by the United States for bank protection as part of the flood
sontrol project other than that recommended in connestion with the
construction of dikes is not Justified.

99. Middletown Narrows below Hartford, Connectiout.- The reach

of river studied extends from Enfield Rapids %o Faper Rook, below
Middletown, a total distance of 41 miles, special attention being
gaéran %o the 24 miles from Hartford to Paper Rook. Im the upper
reash, imluding Hartford and oztending to Gildersleeve Island,

the valloy is more than a mile wide and the flood nlopo is unifermly
cbont 0«3 foot per n.tlou In the romaining eight mﬂu to Papor Rook
the valley gradually narrows, nd.nga from its previous southo;'ly
diroo‘bion towards the sout hwest md then gradually turns eastward
antil balow !I:delotm i% has taken an oasterly di.rootion. The |
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100 In tho 24 ni.lu from ﬂart-.ford to. Po.por Eook oocur thn

wt.n ‘fibed 16ses in’the mm. m—tmm ot m n:u in thiz

I meh is meontntod 1 the bend and oomri.otion 'bolmt Gilderuloevo .

I:slan.d -.Any'_mduction of the flood n].ope in this roaoh would lmr
| '_":ﬁaoﬂ sba;es at Harbford lliddlctmm. tnd ad;]aoont aroas. The topog-
- i-aphy lends itaalf o two possible mthods or affeoting such & reduse.

o tion, tor uhlch ntudtoa nro xna.de and plans prcparod, tormed horoin

( | Phn A and Plan B.

. 101. Plo.n A provides for enlarging the flood channel at Bodkin
 Rook-sbout 18 per cent and straightening the shore line on’itho left bank
of the "Straits" sbout 2.2 miles below Middletown., This plan would
‘provide a ﬁ.ﬁi‘form oross~seotional area of 40,000 gquare feet below the
1936 flood level by exocavating about 8,400 oubic yards of earth and about
- 304,300 ouble yards of roock st a total estimated cost of $832,200. This
| wuld provide a reduction in flood stage of 1.28 feet a.f Middletown and |
0.45 foot at Hartford for a flood equal to that of March 1936. The
: ;-r'edu,otion o:f ‘average annual direct loss would be $30,160 if this plan
 aleme 1s oonsidered, but with the reservoirs of the Comprehensive Plan
 proposed herein in operation the reduction of average amnual direct
loss by Flan A would be only $7,000. Sinde the smnual carrying oharge
ia_uid be '58.760. it is seen that channel in;proveﬁont by Plan A is not
warrented ‘_L_‘.‘ the Oemprohonsiw Plan proposed herein is adopted.
'102. - Plen B prwidoﬁ' for an suxiliary flood chamnel to be ex-

g -&Méﬁ"aﬂoﬁa the beﬁd from Giltiaréleove Island to & point about
soOtmm.ow Paper Rock, The total length of the channel would be
4.0 ‘iil.cs;.f;-ﬁliﬂb'i--the “oerre sponding distance by river amund. the bend
o is 746 _:m;oi. Tt iz estimated that this plan, involving the exca-
vation of over a million ouble yards of rock and $7 million cubic
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; -'-"i;'f’f_‘-;‘_gﬁfd'. of A'éé"r"ﬁh‘-, and r;'qui'rmg ‘thé':rélaoétiexlxdf highﬁays;._ﬁrghs- ‘
: -:miaszon lmes, and a railroad, wazld cost $13, 992 000.. For a""f:loéd-
equal to that of March 1936, 35 par cent of the dlscharge woulﬁ be
"fdivqrted;dgqn this ohannel,~thereby 1qwering the flood ;tage.z.so ‘
' ‘faet]ét Middlﬁﬁcﬁn, 2.12 feet at Hartford, and le sger ambunts up;
| stream, its effect being dissipatad gver the Enfield Rapids. The
o :reduction of averaga annual direct loss would be 3103 260 if this
plan alqna' isl oonsidered. ‘but with the Comprehensive Plan in op_er-' ‘
ation it would be-only-%zé;OEO. Since the amnuel carrying charge,
ﬁnclﬁding maintenance, would be about 3713,892, it is seen that this
plan can not be justified either by itself or as a part of any {lood
contz;ol p}an.
| 103. The possibility of exceveting only a pilet chammel at
tha looatiZOn of Plen B and of depending on flood flows to scour out
a channel ;_:E‘ =sui‘£‘icient‘cr(.}ss section to prolduce‘ appreciable stage
l_reﬂuotions ﬂas been ccnsidez"ed. However, the uncertainty of obtain-
'ihg.sﬁch reductions snd the certainty of injufing the navigable

channel eliminate further congideration of this alternate plan despite

its low initial cost.

104. Peéowsic Narrows below Springfield, Massachusetts.,- The
re“o.ch 'o-f rifer studied extems :E‘rom.the foot of Holyoka Dem %o the
lower aml of the Pecowsio Narrows below Springfield, a total length

| of about 13 miles, special attentlion being given to the lower 4 miles
_ belavr North End Bridge, Sprmgfield, where 'bhe greatest flood lossea §
: ..'j-‘:"tmve bem suffered. The river flows through this lower portion with
8 ﬂood s_l'ope of about 1.00 foot per mile and at Pecowsi-c;- Point enters’

- .a restiicted section known s the Narrows, through which the flood '
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B _';'alépe is 'é,f;out'l‘.se"feet per-mile.
© 105, Reduction of this flood slope would lower the flood levels
" '.B‘-'b Sp‘ringf"i_gld and Chicopee .and points upstrean as far ‘as the foot of
L 'Hblyoﬁé Dam. The' bést. means of produeing' such reduction by enlarge-
ment of the flood channel) is the removal of Pecowsic Pcnnt. "I‘wo plans
E - r‘of enla.rgement af varying degree were u‘t:udmd and are herein termed

' ;Pla.nA and Ple.n B.-

106 Plscn A pr'ovides a minimmn cross~seotional area of 46; 400
.{square i‘eet below the 1836 flood level throug,h the Na.rrows by exca-
‘vhting ab.out 2,026, 700. oubic yerds of earth and-'ahout_239,_100 cubio
yards of ;.ock at a total estimasted -oost of 31,_2535900. _As a result
of this en_largecment & flood as great as that of March 1936 'v.vould be
* reduced 0.:.436 foot at Springfield and 0.25 foot at Chi‘odpeg.' The re=-
duc’cién of avefag;e annual direct loss would be $15,970 if this plan
'Aalone were in Operatlon, snd $3,965 if reservoirs oi‘ the Comprehensd.ve
Plan were_ in operation, Since the annual carrying charge is $27,6OO ‘
it is seen that this plan is not justified either alone or as a part |
of any_i‘loo’d con‘tfol'ple.n.
| 10?. Plan B providea a minimun eross-sectional srea of 39 200 |
square fesh belcm the 1936 flood level by sxca.vating about 294, 300

oubis. ya.rds éf mth and about 85,200 oubio yards of rook et a total -

"'-';-f;-"festma.tea uoatr of $198,000, ‘As & result of this enlargement & flood

";_:'*:j aa gmwﬁem .151;&1:, of Maroch 1986 i'rogld be reduced 0;16 foot et Springfield

ot Chicopee, The rediction of aversage ﬁmual direct -
'tm 34;825 11‘ ‘chia plan alone mere in’ opere:hion and #1,325,
3 m.’ws o~£ tha comprehenaivo Plan wre in operation. Sinou e

§ _.‘"'tho an:nuua. nir«rying eharge is $8, 994, it is seen that this plan is
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‘not justi.ﬂ.ed either alone or as & part of a.ny flood oontrol plan.

108, . Smith Ferry Narrows above Bolyoke, Massachusetts.- The

‘ rea.ch of rivar stud:.ed exterds from the hlghwa.y bridge at Northampton
to the Holyoke D_&n, a distance of‘ll miles. About 5,1 miles below
_Iiloftha;mp‘tqr}__ b_ri:dge_'th;e river flows through a gep in the Liolyoke Renge

, and thewidthof the floed channel is reduoéd abruptly from over 1-1/2°
L.niilesI :t'o sbout 1/2':11113.' About 26. mneé below this ga;‘: the. river
'.enters the restrioted section known as Smith Ferry Narrows and ocou—-

" pies the entire valley- width of about 700 fest. This restrictad

" seotion is 1. 4 miles long and termmates in the pool oi‘ the Holyoke

e 'fa-Narrows“ nuld lotrer flo0d stagea at pointa upatream, imsluding ﬂorth- -

e f?lan B, wdm_ atudied,

‘Dm_n.“ In March 1936 the flood slope from Northamp‘con Bridge to the
gep in Holyoke Range was 0,37 foot per mile; from the gop to 'bho
Harrows, 1.00 foot per mile, a.nd through the Narrows, 6.1 feet per
mile, | |
169. The channel reetriction at the Narrows appears to be a
#&Jbr“ri"act‘er, in‘ backing flood waters up to Northampton since more
then two~thirds. of ‘the total fall in the eleven mile reack ooours fr L

E ',-t’}ﬁi'J:‘aitriot'edrs"odtion. _Reduotion of the flood slope through the - o | |

_"'-amp'hanv't%largment of the flood cha.nnel seens the best way of .
- offeoting moh slope rcduotion. Two plens, desigm’ced Pla.n A and

11@2' Plan A provides i'or suoh enlargemnt by vridening 'bhe bmks :

_-&nd e:r.eavatin,g to- lgw wa'ber Zwvel. A ma.nimmn orou-see'bimal area ‘be-—

w' the41956_ ﬂon& 1m1 or 20,100 a;g,uare feut, an inorease oi‘ 25 par |
,,_‘e prcvi.dod by the exca.va.tion of about: a'r,Qoo oo yards of

_"‘otxt 555,000 «é.!ﬁic yards oi‘ rook, at m eutimtad total
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: oost .‘of %591.700. For a flqod equal to that of March 1936 the orest

| stage wﬁuld- -Be r-edqud . 3.09 feet inmedi ﬁfaly above the enlarg;er_ﬁ.:erﬂ:

‘ and _2'.09_ feet at Northampton, _Thle reducfion of average anhual direct

. lés,s would‘ be $_10,‘800 if this plan alone is cons dered, and 55[,095 if
the r'esem__roirs -qf thé' Compziehe'nsive‘“ Pia.x} were in ope‘;'a.mtion, ' Sinoe
the annual earrying charge woﬁid“‘bé_#Z?l,-GOO', it . is seon that FPlan A

s nak jusbified eitlim'r alone -or.'.{‘.n. éonnectio;i.wiﬂq 'e.ny.,ﬂ.@g_d sontrol

B e, R _ : ” . .

; "11‘1."‘:'P_1a<.n B -provides for a si.inﬁ;lar : enlargement through fhe '
'Harr;fs‘by';ﬁid‘gning ‘.1‘:'h'e benks anﬁ" exoa{ré.ting to a depth of five _féet
below thelcw water level. The minimum cross-sectionel ares thus

g :.‘ éb'bhi_.ﬁod"‘i"ll{‘zl #5600 _s.q'\‘z'aré‘feet, an in’creaae of 34 éex;"c'ent'. It is
3 -aatinated that 37,000 oubio yards' of earth and 466,000 cubi§ yardsA
.6f-rock b'e"':e'xcava':ted &t a toﬁal-cost of §1, 200,000. For a flood
" aqual to tha.t of Maroh 1936. the orest. stege would be reduced 4.4 feet
‘_,;-__:imedi:ately above “the enlargement :md 2+ 70 feet at Northampton. The
reduckion erf average annusl diraot loss would be $13, 170, if this
r : plan sleno is connidere& a.nd 31,570 ii' the roaervoirs o:E‘ Jche

Coeye 0T @

o -Gomprshenﬁve Plan were in opero.tion. Sime ’the s.nnual carrying

: uhs.rg : iaé‘ﬁs 000, ‘it 1a saen 'bha:b Plan B is not Justified either

y qcne' or .’m ombination with any flood oontrol pla.n.

;_:1‘13“ 7‘0118 Rivﬂ’ Bar at Halls River.. Vermont.- ‘i‘he reach of

: rivu' ntudied extenda dmstrem from the mnuth of‘ the Wells River

R Vror a aumoo \oi' 1,soa foet. The Wella River flows in from the

?qrmb ﬁm:’t aboub 1,3\00 feet balow tho moui:h of the Amonooauo

| ""Riﬂr. hq;. 1956 i‘lood qlape thrmghout thia resch snd for some

v_ilaa ‘bqle\r waa vary flat, about 0.5 feot por mile, but imdiately

. - 218 %
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P pmted ®

,ab“p.ve, 8 s'eriés‘" of Inar'rows c'aﬁsed i't. tq increase aBz;uptly, rising
'.ébput"t’eﬁ_‘_i‘_qe't' in & distence o.ﬁ‘ half a mile, | _
113.?:.#1)011'&5\3(;}0. feet below the mqﬁth of the _Well-a_. River, the
. 1927 i‘lood;'_ d_eposita& a gré.vel bar that has L;;een inoressed by sub~
' ?."'sﬁﬁént-fié_bdé‘.' This ber turns the :roicce of the c'urrent towards

o “the Vcrmom‘. shore, thereby undei&nining the ‘steep river bank. It

7-~in"e'atiﬁ£ted--'thatf"approximat'elyi'fs Teot df"oank' hag been eroded

F

. ',_""f;ﬁnoa 193'& at- lsaat half of the- prosion oocurrmg in the 1536 f‘lood.

Tha sw:i.ft .eirrent in the latter flood oarried away one house and

".._damaged 8ix o’chers on the Vermont shore., In the March 1936 flood
tha cross-seo’c:.onal area at the most regtricted sectlon of the bar .

| ‘was about 14 600 square feet and the meximum valoclty through thls

| seotion wa's abou‘b 8,0 feet per second. By excavating part of the
be.r thia restrm'bed ares can be increased 35 per cent and as a result

'bha mimm: voleoi‘cy oen be reduced to about 5.8 feet per second and

R _ijka_'d-ireet_ion-ohanged awey from the shore. It is estimated that about

77.'400 ouﬁip'y.ards of gravel must be removed at a total cost of

o ‘j__ #31.500. -~3?—his"ior-k would give a few hoﬁses incomplete protection

soowd.ng voloeities. but at a cost greater than their tote.l

" | : wﬂ;uati.on.r Beoau:e of the flat slope throughout the reach and the

B “_.nteap alapc above ‘i’ca no apprwiabl’ r°d“°ti°n of . stage oan be ox-

Mpointa upstrm. . Sinos-ﬂw ﬂaod-oontrolling effect ism
" negligible, thzs plan can not be justified ag a flood-control measurs,

WEST RIVER, VERMORT

114. The West River dra.ins the eaatorn alope of the Green

R

: ,"-:‘,_L_,A-Mai)ﬂ‘bainp 1:1 scatheaatorn Vemon‘b. Ita length ig 52 miles and the

| gmral ooprse of the river from its source is southeasterly to its
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‘junction with the Connecticut River at Bratitlebore, Vermont. The

drainage erea covers 423 square miles of rugged country. The tribu-

“tary véllpys'are nerrow with steep woodsed Slopes typical of the Green

Mountains, The total fall of the river betwsen Weston and Brattleboro,

'.a‘diStance;of'45.5 miles, is 1,061 feet, giving en average slope of

23.4 feet per mile, Reference is made'fo West River watershed mép,
Plate 187, and Profile, Plate 189, in Volume & of the Appendix,

115, Railroads.- The Boston and Maine Railroad crosses West

- River just #bbve its confluence with the Comecticut River. At one

time the West River Branch of the Central Vermont kailroad served

the West Ri&ef ares from Brattleboro to South Londonderry at mile
35. Most of this line has been sbandoned, and at this time the rail-
road is in operatioh from Brattleboro to West Dummerston atl mile B.

li6. Roads.~ Gravel roads commect the cormunities in the

drainage arsa. That section of State Route 30, between Brattleboro

fand Townshend ig the only section of hard~surfaced road in the West

River Basin, It is understood thet additionel improvements are

planned'byythe S5tate on othear stete rosds within the watershed, in-

:cluding St#te Routes 8 and 1l. Ths nesd for improved highways is

growing with the increasing popularity of the area as s recreational

center,

117, ‘Commeroial statistiocs.~ From the ewnsus of 1930, the total

number of fﬁ:ms'is estimated at 760, comprising & total acreage of

. 126,300'wi£ﬁ an assessed valuation of §2,706,500. For statistics on

"iﬁdﬁatryq'ihg Federal Census of 1929 gives data for each of the three
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counties which are, in part, drainmed by the fest River end its
tributeriess A ratio of aress is not applicaeble for industriel
sﬁatiatics,‘binoe the West River dreinage area lies in those sec-

© tions of the ﬁhroe counties in which there are no industriel cen~
ters, Hmver, there are in the dég.ingge area at least three wood-
working establishments, one small hydroslectric developﬁeﬁt (pﬁbiié
utility), and granifo'quarries at West Dummﬁrston. Logging operations

are carried on in various parts of;thé watershed upon e small soale.

?18. Populetion:,- The population is.comparatiﬁely sparse and
scattered ,rv_ith no single community having a papul.a.tion'df as niuein
ag 200, From date in the 1530 -Fed‘eml Cen_suﬂ, the population of
the drainage ares at the time 1s oat;matﬁd'tt 6,000, This gives an
tferagq of less than twelve pefséns per squaég mnile for the draiﬁ(ge

‘ﬂrou, an'tgaipst 60.2 persons per square mile for the State of

Ve mOnf .

119, Flood losses of recerd.- Flood losses for 1927 and 1936
‘are shown in the following table: )
Y FLOOD LOSSES - WEST RIVER

- . : 1 . 1 - | S 4 H
- Year s Urban ; Bural Industrial , Railroad  Highway , Total

1927 ©  $7,600  $10,000  .$118,100  $570,400  $601,600
| : | SN

" .1986 _© 2,300 9,600 O - 127,200 = 189,000

There was ene 1ife lost in Windhem, on a sidestresm of the West River,
during tho:1956 flood. Data regarding earlier floods are largoiy limit~
ad to the statement of flood heights and the m;t'imponmt'iw of
dimage. | | | )

120, Average ;ﬁnuul flood demage.- Tho_Wﬂat River was divided

 inte two damsge zones; the losses in each sone at the 1927 and 1936

fleod stages, were they to reour teday, were eatimated; and the
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a.verwag'é" amual' direct flood losses were cmputed. These values_._é;re ,

shown in the following tabulation:

_ 1 o R . s ‘ : Reourrmg “:Aver'age
- Zone : _Desgoription : Index :  Direct “tAnnual

-NQ.”:‘ e t ~: Station: Flood Losdes ' :Direct
1 'From K To t ;1927 : 1936 “'Losses

‘I‘r—lsx The Inlmd Dam51te .Newfane Damsite.lﬂlla 26%; $196 000:$ 80 OOOzslo 400

t : _ t :
‘I‘r-—15 zNewfane Dwnsite "tMouth 1Mile 5* : 330,000: 30,000;- 11,300
- Total LS %525,000:$110,’000'=$21.7roo

* Hiles above mouth of Wes’c River. =

-121. : MethOd of flood control. Sinoe by far the greatest loss

from f‘léods i.'i"x"‘bhe-’fiest River Valley acorues with the 'destruc'bion of .
| highway brldges and roads, protect:.on by levees or chammel improve-
ment, even if poss:.ble, would necessarily be loeal in charaoter and
- ,_effedt, and, therefore, would leave a large part o the valley with
. no proteotion ‘whatever. No ple.n of chaxmel corractlon or levee con-
"struotion appaars to warra.nt disous sion hére. Storag'e or dbtenti’t’m '
reaervoif& muld no‘t only benefit the reach, or reaohes, of West

the ;ro;)osod reaarvoirs, but al 80 would tend ‘to reduoe

} 'flood orelts to N measwable degree on thoae reaohes "of the. eonnocti-
R --m.'rt: Rim helevr the junction of West Rifver.

122. Raservoir sltes studied. A proposed flood-cantrol reger-

: ":vdir site (Ho. 40), lenated on the main stream near Newfane, is

‘ :eoomne_z;dg@ and ‘desoribed in the Connectiout River aeotion of thié

report. Tmother 'sites--s;:ut-iied are "The Island," loosted on West
Ri_vér abcut _cs'nlg"mile above ‘_Lorxdo_nd_‘arry, Yermont, end '_."quthr Landgréire",
looated q;i Oroutt Brdok 3.7-mﬂé-a*ﬂ__bove' 11;;' junction with ffeat River

" and about three miles northwest of Londbndarry,- Vermont . '_::f’_e.'r’cinent .
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data :E'or these sites are to be found in Sectlon 4 of the f\ppendix.

123. Flood oontrolling effeot of proposed reservoirs. " The

reduotions cf the 1927 and 1936 flood peeks by the proposed reser=

voirs are 1isted in the following ta‘ble:

KR v thrain. a-Qonf T Stages in fee’c
Rose ‘ t Zone 3 .Index  :Area atrtrolled: 1927 : T 1088
Roservolrs , No, : Staticn :Ind.St.:Drain. :NateiMoal-1Re~ :Nat-:Mod- :Reduo-
B o ) -180s miotA s5.m. tural:fied idushbrural:ified: tion
| The Island = R e L4049 14,8 13:4 1.4 1108 110 0.8
North Laudgrove Fru13X Mile 26 185  21.3  14.8 14,1 0.7 11,8 11.4 0.4

Highway Bridge
at. Jamaios,Vt.

The Isla.nd"plixs) ' o , .
- North Lﬂnd&rove) . e ! ) ' 6242 14-312.5 - 2uB 11.8 10.58 1.3

Newfane = Trel3 Mile 5  575. 326. 23,0 7.2 15,8 18.3 8,0 11,3
KR Highwey Bridge o
‘at W.Dummerston

_ Newfane plus The) . . '
Island plus ) AR . 326 23,0 Te2 15.8 193 7.0 12,3
North Landgrove ) ‘ . - : ‘ -

124, Esonomzlq m&_;yais of reduction of average armual dj.reat

dmg_es_gx reservolra oonsidarad.- The reductions of average anmml

dir.eut da.ma*gos by the West River reservoirs under oonsiderati-on woere
oompu‘tod as descri.bed 1n Appendix- No. 2 to the Conneetiout River Seo-

tﬁan of' 'bhi.s roporto _T;ha *.results_are shown in ‘the i_‘ullowing table:

3 ﬁoduuﬁon of Avoruge Foaal Direct T "t H&tio
ST Ry Dumagge by Regervoirs Considered ': Average: Direct
Ressrvolr = 1@ ) T Comns IGver 1 1 Annual 3 _Benefits
S o :Tr-lsx: Tre131below Mouth of: Total : Cost 1
. , M ) ok H Wsaﬁ K:!.ver 1 T .. % c‘,"“’
. ] t t B %
The Island (algns)ass.leotsz,ﬁaoz '9&15;700 . +§ 23,300:§ 61,3002 .38
North Landgrow t 3 ? 1 1 ot
" (alome) % :;-3.000;“13500¢ 8,300 : 12,800: 36,100¢ .36
. Newfane (nlone) :  Or 9,000: 115,600 t 124,600: 260,900: .50
The Island (after : H 1 : : 3
. Newfane) 3y 5,100: 0s 4,000 3 9,100: 61,300t .15
Rorth Lendgrove t 3 : t T .
“(after Newfans) 1 3,000: 0: 2,000 : b6,000: 36,100: .14
:

L 3 L t L]
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- The _aé.tual ‘benefits that will accrue to a flood-control reservoir

depend somewhat upon the extent of flood-control at.pz;ave th&t is con-

' structed prior to it, 'for eéo'nomic of‘:'bther re’asona-.r For canparative
. purposes, sach raservoir was oonsidered ‘co be the i‘:.rst in.a qystem '
o in detemining the benei‘zts shown above, On this basis, it ven be

' ;een‘ the_d; Newfa_.ne Re-‘servoir, with a ratio of direet bene_fita _to- cost:

of 0.50, is of higher merit than either the ;aiand or.Ndrth'L;nd-
grove :Resorvoir, .for which the ratios ar‘e“‘O.SS and O._35, respectively,
Therefore, Newfane should receive first oqnsideratiﬁn; and justifioa-
tion of_ .tha rema.ming two reservoirs should ’:_:»e dependent upon the‘
benefits they would pmvi&é in-addition to Newfane.. On this basis

it can be seen from thé above‘.tab le that their principal value would

be in reducing flood damage in the Upper West River Zone. Sinoe the

an;aual diréot benefit in this zone is less fhan 10 per cent 6:[‘ the

' annual eoa"' of ei‘bher reservoir, end sinoe no other benefit 13 appre=-

i

ciable.thw comstruotion is not warranted. As shown in the Connecti-

. eub River nenti.an of this report, the drunnge area controlled is the
' hrgest 3 and the flood sonbrol bemfit aa:tensive for Rewi‘ane Reservoir.

o snd it is. theréfore, inoluded in the- Cmpmhensive Plen.

PASSUMPS IC RIVER, VERMOHT

125c The Paismpsic River is whally in Vermont, and joina the

H“?*édnnsoticut River:below Fifteen Mile Falls, Its length is about 43

| _m:lles.n The basin, with an ‘aren - a:{' 507 .square miles, is subjoot to
destructiyo flcods. The top0graphy is hilly end rooky, with narrow
'vaalleya and staep wooded sglopas. The avera‘.gai"'-sl'opa of the stream is

22 feet per mile, but ome & the branches, Joes Brook, has s fall of
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‘96 feet pe? mi‘.'.to', one of the most iaroeipitous streams in the c#nnee-- . .
~ tieut Rivar_'Bagin. _There is but iiﬂ:lo natural stérage and r‘sxmfjll :
: grouhddwatar éﬂéacify.. Reference 1s ﬁade o ﬁmp, Piate 167, and
‘ profile, Plate 168, in Volume 3 of tho Appendix-

126, Tributarzes.~ Important tributariea of the Passumpsic

River ahe:A Joes Brook, area 58 square miles, whiech Jeina the main
atream at mile 2,1 from the mouthy Sleepers River, 42 square miles,
at mile s..;; Moose River, 118 square miles, at mile 9,3; Millers
Run, 56 squere miles, at mile 21,13y the Wbﬁt Branch of the Pasg=
sumpsie River, 74 square mﬁles, at mile 22;5; aﬁd the East Branch, '
.17 square miles, at mile 34.4,:

127, Railroade,- The Canadian Pacifie Railway rumning north- ‘
ward from its connection with the Boston and Mainé Railroad at Wood-
sville, Néi’Hampshire; traverses the length of the basin, passihg
~through the prineipal communities, and connecting with'ths ¥aine Cen-
tral Railroad, which runs easterly ffom St. Johnsbury, Vermont, to
Portland, Maine, and with the St, Johnsbury snd Lake Champlain Reilrced,
runping wosterly from St.'Johnaﬁﬁryfte 8 oonnéotién with the Central
Vermont Railway near Lake Champlain, |

125; ;ééggng,.lll_oommunitieé of.anyrimpo?tanoe are served by
improved roaﬁs, ineluding e oﬁmsiderable'miloage.of conorete road run~
ning north, south and west from Sta Johusbury.

129, ‘szulatioﬁ.- The populations (1930 census) of the prineipal
villages are (ﬁ follows: St, Johnsbury, 7,920 Lyndonville, 1,569y
West Burke, 339. _Therpapulations éf the prineipal towns are as fol=-

lows: ©5t. Johnsbury, 9,696, Lyndon, 3,2863 Danville, 1,600; Burke, 1016.
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“Q,GTho tetal popula&ien or the tuolvu towns whioh praetioally eamprisa o
a m_ﬂ Ttha drninngo area is 19 290 or 38 per square mile on the 507 square

o 'miles of aroao'

'130. IndusE_rx - The prinoipal aotivity in the baain is agri-

. cultux'e.' The 1930 oenaus states that there are 1,397 farms in the 12
itowns oamprising tho basin, totaling 205, 59? acres and velued at
$6,689, 245. . The chisf induatrie: are in irou and steel, elay, glass
-and stano, tnd wnodsworking planta. The value of anmal output of
manufacturod goods, according to the latest oonsus, 1s set at $9,582 187
and annusl uages ‘amount to ebout $2 000,000,

_ 131. Poiar.- Small mille on the. Passumpsie River and Jees Brook
utilise e part of the avallable wster power, Mbre has. been developed
by the- thn-State Gas ‘and Elootrie-Cdmpany, which operates five plants
on the Paasumpsio Biver botween milel B. tnd 173 the Lyndonvills Elec~

'iitrio ecmpnny"tu@ plants at 2l o8 16 snd 18 ‘on the Passunpsic - Rivar:

S and the cm.n Moun'bain Power Corporaticm, with one site on Joss Brook.

."‘=_;Thia oeqpang is now a part of the Neu'Englnnd Pawar Aaaociatien.

182, . Flood oontrcl.- The floed of 1927 caused the groatost
loai ever 1uatained, the total raported being $2 58{.000 “of whioh
'Fovcr onﬁ*h&if was read and bridces, Mhny aevoro storms previous to
‘7.1927 u@uld undoubtedly ssuse as mueh losa under present conditions,
-TThe prinoipll damnge oontern ars St. Johnsbury, Lyndonville and Barnet.
.;.The flood.lass 1n=1986.‘na reportsd at $72,000, of -which $38,000 was
Eiindnstriala : Adoquate protootian 1s obtainablo by the eonstruotion of
-:torago rtoorroirs,-und benefits will allo acerue to reaches on the

%UCanneetiaut River. A mumber of mites have been 1nvoatigated in the
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'~.§§§t férfﬁdiei dnd'flonxoontral eambinéd.. of theéo,‘four sitos'uufe .
selaot&& fof:further'sfudy tn-cdnﬁppt16n wiﬁh‘thia-repért.‘L E@jt Hhﬁan - -
" Fo. 18 ;Lyndeﬁ Center = No, 21A, and Victo?y ~ Ne. 22, are-fecaﬁmsnééd'.
as units in the Comprehenaiva Plan for the Connactiout River, and are
fully doscribed elaewhore. Lyndonville - Fo. 20, was oconsidered’ a8

an alternato for Bast Haven, and pertinent data are given in Saetion 4,

. SUMMARY AND Dzscvssxox

1133, Need for flood control,- The Connecticut Valley has been

prjeét to frequent and severe floods, and flood control is of para-~
maunt'importanoe for the preservation of exiSting fﬁlues, the aﬁa-
bility of proagnt-devslopmsnt,.and the 860111 §eourity of the inhab~
‘itanEE. | Th§ dibtribﬁtian of.thése‘floods over the ﬁailey is not uniform,
OneAflood}ﬁay.be'rolativély groﬁter on the tributariés, wheraqéhanothgr '
- may be moro~ﬂamaging to the lower river." The great flood of Hgvgmbor,"
;192?‘prb&ucéa‘rcoafd stagoa oﬂ'a number of tributaries, and'dhithe |
. upper river, jheroas the flood of- 1936 produuod record stages and BaX-
7-1num losaos on the 1ouar river at the 1argerepntera of populatton and
1nduatry. Direct lossoa havo been eatimated gt $15,526,000 fron tho
'flood of 1927 and ss;,aeo 000 Prom the fleod or 1588, " In the' 1927
flocd twentyhone 1tvos wore lost, and. in tho 1936 fleod olovanllivu;
wtro loat.fj Thorough ltudy and analyais indioate that indireet rolatod ;&ET

losaos amounted to at least: 94,5 per oont of the 1936 dircot losses; in
addition %o whieh there was depr«oiation of property values oonserv-
'_ativaly eatimntad to h.wa been not less that 374,857,000. Asidy from
theae 1osses whieh are suseoptible to 3 money evaluation, thero uure

axtensiva intgngible 100303 ‘of 1mportanoo. Tho heaxy losses oxporienood; '
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have developed a feeling of inseouri‘cy and re&tlessneus and it o ap- -
poars probable that if eenfidence 18 not raestored by the ‘!.ni'bia%ien
of a camprehensive plan for protection, industriee of value ma.y move
from the.vallay. An important resalt of grotection, which has not
been {:alcen acoount of in its eoonomic ovaluaticm, is the- potentin.l
increase in property values beoause of thexr amilability for 8 higher
and more remunerat:.vs use 11‘ ralieved of recurring flood menaco._

134, Rela’cive effeetiveness oi‘ flood oontrol measuros.- The

protection of the upper part of the velley by dikea ig not feasible s
end 1t 1s estimated that the prot‘actiou of the valloy south from the‘
northemboundary'-of Nassachusetts by a syatem of dikes would eost.‘
about _#4_3;000,000, or about 90 per cent of the estimated c;:)at of the .
propesed Gomprehens'ive Pian. The proposed dikes alone would a'ffo'rd
protection about one~half as effective as that afforded by the pro-—
- posed Compreheneive_ Plan. | They would inorease flood stages and, cone=
aequantly, tho hazn.rd at the ma.’;or flood loss eonf:ers in Ma.aaachusettq
and Conneetieut. &servoirs, by holding flood waters near to ‘their
. seurces, afferd pr@toction to all of tho Valley below then so m'b
their eftast iu ndupuga.  They reduce flo0d stages, onminato the.
| amll md many of “the. mdamte floods , and matoriany roduce tho 7
damage frem lm‘ge flooda. , The:r will not o.fford hmver, emlate

-'protectlon against tho hrgor floods, .  Chaonel -imyrovémem:g.m 1;9 _

efi‘ecti.ve N but to uterially reduce flood heighte they m relttivoly

oxpensive. In the mosh promising oases on the Comneoticut Rivi‘{\ﬁ
their Justiﬁaation digappears when tney are oomiderod in cembimtion_-

with reservoirs. A eomprehensiw plan for flood: control in thn
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Gonnootieut River Valloy chould‘bc bned 'cherefore on raaewoira. ‘ "

' with dikes where justifiea for whplﬂo Yogal protootien ef' areas o.t’
high 7g1ue., Such 8 plan-utilizeu thp most eeonomieal and,Pest located
of thé‘qnnilable.reservoir sites, supplémsnting_fhe prqteoﬁiop they
afforﬁ by .dikes wheie necessary. It protects the tributary valieys
which have been developed subétanﬁially and aré‘éeriouelytaxposed to
flood damage, and the muin river valley below Wells River. N

136, The Proposed Plan, - A Comprehensive Plen is. proposed cone

_sisting of twenty reservoirs, distributed ameng fourteen of the tribu- ‘

taries, and dikes for the protection of seven cities and towns as

folléws:
N FESERVOIRS
Ident,1 1 o e -
Yo 1 Name . Stream and State
T . - _
'.' " Basio List t_ _
oo .18A _; Mt E&ven ' 1 Pa.ssu.mpai.c Rivor ressusgsessees ‘v'b"r' o
.. 21A s Lynden Cemter '~~~ g Wlllers Rm EPaeaunpsicz oveoes Ve
. 22A ¢ Vietory . - g Moome River Fassumpsic) sesese Voo
~.50 3 E‘WBY Lake l*suwnﬂ River. ..oooi“ttq‘ooo.o Vo o
244 ¢ Bethlehem Junotion- | ¢ Ammonooauo River .."umun.- ¥ Hq AULEE

,_‘w;_‘j.', __._8 Mls Riﬂr &to;l’twg Gﬂ‘ '
L South Brawoh (Waite)'.q .
B @mmoosuo River vs seee VB, T
T WA e RAVEY usesiave seddy oo
STUN X mri Bmk (‘hiﬁ) o itﬂ#\nitc'- e -
t

3 ibrth Hartlend = - 1 Otteuqueches’ Bivur ...-wa.u.....Vt¥

'5&\ t ‘Glarempnt _ _ t Bugar RIVT susuvesveconcoseses Ne He
864 » N@. _Springﬁold -3 Blaok River. dereseasaenisiieser 'vtg

. .; ""49& t Wm o O ’ Nest Rivor .aoootoasopooao-oqot VEe

) 57.& 3”1, f ’ .A.lhnalo‘b River c...‘ton....oo.. K. Ho

‘ 59 L ' 8L s Mllers R‘!.VOI Hessreseetasense Mass.
ﬂ.;_' . 65 b ] Bimh Hill ot Villers River: Q.!ti..‘!Q#OO.l.O ‘Hass,
L 82A hlly T H Tully Mver- '(!H.nors) sessvasse MASEH,

e 4'] 'y mshm:.lﬂ S ] wastﬁﬂld m”?,tﬁ*if‘!}‘!QOOQ!i H&SB.-‘
3 N e
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DIKES ,
p———————
Hartford, Commsetiocut
Eest Hartford Connectiout
- Springfield, Masssohusetts -
‘West Springfield, Massachusetts .
‘Chicopee, Massechusetts.

‘Holyoke, Massachusetts
Northu:pton, Ha.uachusotts

In additien to the reservoirs included in the prnposed Cmnprehanaive .
-le. there are additionsl sites of merit which mght be utﬁ:lsod in
case loeal oocneidemtions should prevent the: dmlopmant of all the

selected sites, or in case local interests should dosire to devclep

oonsemticn stora.ge to & meximum degmo. Da.ta. on the follming sites .

" ere presen‘bed ln this raport. .
ALTERNATE RESERVOIRS

'fdont et

o s ' ame . Stream and State
$ ‘ Iy
_ 26 1 ': Gale River g Balo River (Amonoosue)u. ¥, B,
89 3 Bath - i Ammoneosuc - RA¥Or seveesine No He
: 70 'y anhrdlle g ﬁh:lte Rvor TIIENSERESSEY V‘l_‘u e
B -1 e} 'Oﬂt Canaan ) s ¥amgoma River sessvacensis Ny 'Ba‘
73 1 &HOQM Leke . 8 EBGOM River ooioo.tod#.o ﬂ. He
o . :
B34 1 Stocker Pend t Stooker Brook (Suga.r) wows No Ho
86 s Ludlow - _ t Bleck River wo.ultaooooobc V¢,
7% 1 ,Porkinsvi.‘lleu e ¢ Bleek River- atr-oyt'mnnn Vi, o
60 3 Hydeville 7. ¢t Millers River sessssevsies Mass,
614 3 .,_fPrioet Pond “_ R Pmat Broek (muora) sos Mass.

136. | Batimtqd cests.- The *hotal ooat of the plm 1- osﬁme.ted
at su,oao,oeo of which taa,szz.ooo will be the eoat %o th. Uni'bed '

Statea for qonstmcﬁon and excess uout ef lands md damagu > ga pro-

: ﬂdod by t}m Fleod Gon‘brol Ast ef 1983, nnd 314,178,600 will 'be tha cost

to Iooal hﬂprests for. landa and damagea R and for puping. plmts and
drai.nage. V‘Tha ‘eatimtod cost of the reservoirs to the United States
is $24,260,000, and to looal intereste $10,675,000 (See Table 19)s
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The actimuted cost of ehe dikss to the Unitad Statea is. ta.aaz.ooo
and to. ldoal intaraltl $815.000 for lands ané damagea, and $2 738.000

for pumping plants and drainage (See-Table 25) The total annual sost

s estimated et $2. 729,000 of which $1, 579 200 is the cost to. ths

United States, and 31 149 800 18 the aont to local interests. The
" estimated annuulleost of the reservoira %o the United States is ?1 168,600,
. and to local interestu $818 200; and the annual cost of dikes is 8409 700
%o the United States and $331,600 to local interssts.. Thg estimated
annual cost to local interests for maintenence and operation of* the
reservoirs is $200,000, and for dikes #86 600, which amounts are in-
oluded in the total annuel costs stated ebove,

137. Benefite.- The direct benefits are ascertainable from the
_ recurring and preventablé-diroot losses. Indiroct collateral benefits
: v:ry with different typec 0P losses but a fair avurage is 94.5 per oent
of tha direot losao& (See. Paragraph 48)s . The dopreoiation sustainad
by'property 8B the result of flooding and ‘the" posaibility bt its re~
-currenoe haa been studied uhilising all asailabla sourcea of 1nforma—

;

tiun, and has been. found to be very hoawy.- T4 has no diract relatiqn |

to the diract loqaol, 1: not a part or o inoludod within the eetimaten |
of diroot and 1ndiroct loasel and has Eecn eat&mated from & stu&y of )

'-',the 1eaaan 1n the vnriena soneu. Ihe‘totul unarage anmuai{benofita

-. 'nre patimntad to be #5 268.009, ar whiah 82,066 000 are the bonsrita
from the reservoirn, Anﬁ 43, aoz 000 tho bonofitc from the dikoa. _ Tho
“banefits from the rosorveirs are oempo:qd ot direct bonefttlrnmounﬁins

E to- #?91,;60, indtroet honnfitn iu,tho anount of C74&,000 ana roatorutiun
of depreciation amnunting to tszs,aoo. of the benefits rram the

reservoirs $863,000 will be realized on the tributaries, nans$1.4oz,coo L
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| on the main river. The bonofits from ﬁho dikoa are eqmpoaod of‘direct
| " benefits amaumting to $62, 400 1ndirect benofits amounting to 368,400,
'and restoration of depreciation amounting to 33,071,200. It will be
noted tﬁat the indireet benéfits from the dikea»eiceed the direc§ bene-
fifs dué}to the fact that the dikes prétégt only areas. of concentrated
high vélueu.' (See Paragfsph 96.) It is estimated that if the praposedf
‘Comprehonaive Plan herein had been in oparation during the 1927 and 1988
,‘floods,_the saving of direct and indirect logses would have emounted te |
Qpproximately #68,000,000, and the'avoidénce of‘depreaiaﬁian of property
would:have-approximated:$59;880,000 in 1936 and have been a substantial
item in 1927, | B |

138, Ratio of benefits to coats.- On the basis of foragoing _

costs the ratio of annual average benefita to annual coste iz 1,04 for
the rbﬁovvoirs, 4,32 for the dikss, and 1,93 for the enxiru plan. Ih
is conaidered, however, that these ratios are 10w for the .reasons |
stazed in thg following paragraphs. |

. 189, ; Adjustmont of oosts to agree with present oond;tions.-

-'Fixed'chnrges in the estimatea of armual coats have been computod on .
tha balia cf an interoat rate of & per oent for Federal oalts and 6 |
per. oont for coste to local intorosts. . Interest retes paid by the
Tnited States on long term loans heve been. for several years leas than
.3 per eout, and those with an intimate knowiedgo of rinancial matters
who will hazerd. an ostimato as to the future, believe that they will
not exeeed 3 per ocent for a period of.ywars, Thq states arfeeted by
_ the proposed plan customarily borrow monay'gt rates lower tﬁan 3 per
cent, and it is considered probable that they may finance the proposed

éxpengitu:os for as little as 2-1/2 per cent. It is believed therefore
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thét;foQ.fhe.purpoaé §f cbﬁbafigg cqaﬁs and benefifs. fhe_éests

. should be computed at not to éxoéed $ per oent;  Estimates of costs
of the reservoirs provide between & and 8 per cent for énticipgted

: 1aneape inlpfiges during thp_oonéiruotion.of the project. In
cﬁmparing costs with'benafits;rthia contingency item should be.éubh'
tracted from the costs to make them epproximate the.same period of |
time as the losses, and éomparable.wdth benefits. The Qstimﬁﬁeg
for the 1ndividua1lree§rvoifs contain a donatruction cqntingenej item
of from 12 to 15 per oent, and while this percentage is necessary for
individual reserfoirs, it is oonsidered to be unlikeiy that the con-
struction ef every ressrvoir will absorb the éntire allowance. 1t

is thought that the total construction eéntingencies on the‘eﬁtire
group should emount to about one-half of the total on the individual
reservoire. Bringing the costs and lossos to ocourrence as of the
sama'time,'baaing the finsncing on an-interest rate of 3 per cent,
aﬁd charging the projeot with roagogable overall centingencies, the
ratio of baﬁefitu to costs for the reservoirs becomes 1,37, for. the
dikes 5420, and for-t#e entire flaﬁ 2.47. . The eﬁtimath provide for
the qmnnﬁization of the éntire invesﬁmght‘in fift} years, 8o fhaf there- .
| after the expense will be 1imited to'ths'ooﬁt of'opérﬁtion’énd main-‘ |
tenance. | | '

140,  Benefite from eomservation.= Three of the sites, Gaysville,

Knightville and Newfane, are suitable for Flood somtrol and the developw
ment of power at the site, At Gﬁysville and Newfane, and eight ad=-
ditional sites, development for power by providing storage, additional
to that required for flood control, to ba releaaed for the bensfit of

downstream power plants is justified. Several sites are suitable for
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defeIOpment for recreation in addition to flood cohtroi by prpﬁidipg '
lakes:fo¥ sﬁﬁmer taeatibﬁ vse, The release of water storéd aﬁd.hald-'
into low=-water periods will be of some benefit also from the standpdint
of sanitation in the lower river; and of considerable bgnefif if all
sultable sites should be developed for conservatioﬁ'and flood sentrol,
The propesed plaﬁ facilitates the development of conservation values

- and does not destroy these values at any ﬁité. : Gonsérvation storﬁge-
for tﬁe benefit of hydroelectric power generstion, the control of
.sfream pollufion and reoreation éan.be}deveIOped at the expense of
local interegta,'and generally-for much less than the ocost 6f_§n eq&i-
valent davglopment for conservation only.

141. Unevaluated benefits.- In addition to the evaluated bene-

fits resulting from the elimination by reservoirs and dikes of direct

and indiféct iosses and the depreciatlon of previously existing.property _
values, thé%é‘are'important and unevaluated benefits. The provisien - -
of flood econtrol q#of#ge will materially assiat in the dovalqpmant on

; éﬁéperatifo basgis of squége at several sites for oonservaﬁlﬁn_pur—
pogeg and particularly for thé.benefit éf-powéf‘generation. .Ihb pro~
viston of recreation lakes ahdﬁid'attract.suﬁﬁsr visitors and more thn“ L
offaati#alugs destroﬁed'by flowing agricultural lands at the eitaa-wﬁ;ro‘
lakes are previded. The estimates provide for amortization inm Pifty
years, whereas the velue of the improvements at the end of this period
should bedééual and may easily exceed their value under preaant'ébni
‘ditions. Areas now frequently fiooded and of lew value will be pro=-
tected and maf become highly valuablse for industrial purpoeges, or

similar preferred uses. It may be anticipated that the industrial

use of the valley will continue to increase with the inereasing values and

w 134 -



 eonsequently inoreasing benefits éa a result of adaéuate flood pro;‘
bﬁotion. " Bxperience definitélj associates ﬁigh'maintenanoe'éﬁeta

' for the navigable chammel borcﬁ-ﬂhrtford with large flﬁoda. The

flood eontrol plan, by-reduoing flood magnitudes, should roduos the cost
of m@tntaining this channel, The value of the reduction in maintenance
costs cannot be uomputed\ﬁhd will be small in compariaon_With the ennual
~cost of the Comprehensive Plan. A consideration of the benefits stated
in this peragraph indicates téfal bqnefits sﬁbstaptially-in excess of

those eévaluated in paragraph 137,

142. :Hecoasitygror m#intainigg flood control capacitye- In the
Connecticut~§iver Valley, where a site is developed for flood oontrol
and oonservation, the ocongervation use should not ehc;auoh materially
",upon thé use of storage oﬁﬁuoity provided for flood,obntrol.'.“While it
is rocOgnisod that floods occur mere -frequently in some monthn than. 1n
”others, 1t clso mast be rooognizcd that they have ooeurrud in dangarous
proportions durtng evory month and that there is ulwnyl the: possibility_-
'that a suﬁdon and covunestorm may ocour on a small watorahsd and pro- |
duce & dmgiagnood. on that particular -'bributo.ry. . .Ma. s .eoneidorod .
one. of the prahlcls to be faced. 1n tho oontrol of tho smallat drainage .
. aroaa, and its importance. diminishes as the aroa to be oontrolled ine
sreases, It is baliaved-thorefore that the dual use of the same
_storage oapaelty for £100d control and oonservation, by regulating
the volime available for flood eontrol with the month or season s
hazardous unless the diversion of storege capacity from flood sontrol
to consaervation uses applies 6n1y to minor p@;ti@ns.of the total flood

control storage at each site,
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143,  The West and - Pagssumpsio Rivers.= Flood control, to the extent '

thét it is economically justifiéd will be provided on the Wbst and Pas—
sumpsic Rivers bjrréaervoirs which,ars‘parts of the ngprehensive-P}an
for the protection. of the entlre valleya
144. “:Local eooperatloni.- The need for the control of floods is
.keen}y folt throughouf the Gdnnecticut‘Valley, and there 15 ‘s general
and active_inferégt in obt;ining protection, particularly for populeus -
. centers where the heaviest lossoslbcourred in th971936 flood, It is -
believed fhat local interests ere subétgntially in sooord with'the rec=
'ommends& plan.  Objections to the general plen for flood protection' |
proposged herein, so far As they have been determined or reported, are
local in nature and restrioted to a limited number of sites in the State
of Vermont. It 1s balieved that these objeotiona'can be aatisfactarily
Aaveroame;l The wvarious states hava appointed oompaot oammissibns whieh
7:have mat repeatedly, and haWB arrivsd ‘at & cumpact agreement - for sub-
mission-to theirrroapeotive 1egislatures and to the Congress of the
United States for approval and mtifiouticm._ It is believed that thé-
means for aomplying ﬂith all requirommnta ef 1oca1 cocperatian for the
"resorybi;s~will be provided before the qnd of the current figonl year.
The ruproaentatives of all of the eities and tomns for which &ike$'are
reoommendod have expressed spprovel of tha proposed plans. The of- |
fielals" of the lurger oities have stakcd thut they are ready to meet
| the conditions of looal cooperation as soon as the work is approved for
sonstruction and Federal funds are provideds  Responsible offisials
.bf several of the smallé} localities have stated that they ars without
' the means to proceed at present, but desire to start the ﬁb:k 88 soon

as they ean meet the requirements for cocperation, At certain
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: loealities plans are being stﬁdied fof-combining protecﬁiﬁé dikaé‘with-
other improvemants and 1t appears desireble that the federal flood conm
trol projects be modified in order to partioipate in these progects,
provided federal expenditgrea are.not-lncreasad and_full flood pro-
tection values #ro a;ou}eda | — B
| | CONCLUSION '

145,  Thb'fiobd‘msnaqé in the Copnectiout Valley 15 serious, and
the nsed is urgent for relief measures to prevent serioﬁs losses, vre-
861rve existing values, restore values that existed prior to the floods
of 1927 and 1936 and maintain economic and soelal stability and
' security. The plan for flocd conbrol should be cpmpfehensive and pro-
vide prqtection fér the tributaries as well as the main’rivef. to the
extent that each is justified. Future storage for the benefit of hydro-
.eleétrie powér, recreation or othér conservation use oan be deveioped
deantageously in oonneotion with the flood control 1‘:.15:11:\..'r The com-
prehenaive Plan ‘deseridbed and proposed horein is economically Justifxed
and will provide a satisfactory measure . of protection.

B - RECOMMENDATION -

148, f It is reoonmanded that the exiating projeot for tho oontrol,;i
of flooda 1n the Gannaotieut River Valley bo reviaed to. includo thn 'i
Comprehensive Plan proposod in this rtport, oonsisting of twunty rbs«éf -
arvoirs, and dikes at seven looalitica, at an estimated cost of #47,060 000
of whiah 352 822,000 is the asttmated aost to the United Statea for cone:

sbruetion and the exce8s oost of lends and damagea, a8 provided by tha
Flood Contrsl Act of 1936, and $14,178,000 is the estimated cost to

looal 1ntereste Tor lands, damages, pumping plants and drainage; and that
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) "*:.th.'js‘“fgﬁ;y of Wai- be aiﬂ;horize‘d %o aﬁb‘éﬁitu‘ﬁe alternate re'ﬁefvoir' '
S :'.xuitu efor s;ny of the tmty si’aes reommended. and to mako modifi-

‘_‘Emﬂm j,n ﬁhe p].a,ns proposed far the dilces and enter into oonperatima C .

| ‘_pro,jeots with the commmities: to be protaoted by them, provided tha'l:
'the 'botal oost %o, tha Unmea States ahall not exceed $24,260,000.for .
-f.he reaex’veirs, ma #8,562 ooo for the dikes, and that the 908% %o the

o i;_-:‘Unitad Sta'bes f‘or each locality protected by dikes shell not exoeed

S .. ﬁmt sta'hed :ln this roport.

T ' : Na.son J. Yaung, i

R Lieut. Gol., Corps of Engineers,.
e B Bistriot hgimar‘ ' o e e
“Ineclogures” (separate): , R

q-vSactxonl Hydrolagy and Ma'boorology
“Beebion 2. Flood Losses - Bemefits
Eontion 3 Cmsemtion - Pomr' and Recmﬁim

- Savtion 4 'Ruervoirc - Dotnila and Esti.ma‘bos: .
~Seetidn $ Dikes « Detalls and Estimtea o
o " Sectien 8 Ghanno]. Improvomon‘:s - ‘

3 < Seation 7 _-)hps, th a:nd Proﬁxn
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13 72! "
[ PROPOSED RESERVOIRS
|_NAME OF REBERVOIR |
18:4 | EAST HAVEN PABSUMPSIC
21:A__ | LYNDON CENTER MILLERS RUN
C A N A D ) §z-.| ViCTORY, MODSE_[PASS
HARVEY LARE [ SYEVERS
24-A | BETHLEHEM JUNCTICN | AMMONOOSUG
£ 27-A _| GROYON POND WELLS
20 | SOUTH__BRANCH SOUTK
a8 UNION V] [LAGE OMPOMPANDOSUC
P ko7 dpee 29°A_| GAYSVILLE _ - A
iaEned 30°A | AVERS BROOK AYERS _BROQOK___(WHIT.
as 5:;1 49-A__| SOUTH___TUNBRIDGE FIRST BRANGH HIT
2 ., . NORTH _HARYLAND _ | OTTAUGUECHEE
a5 84°3__| CLAREMONT SUBAR
35 §5% I WORTH _SPRINGFIELD BLACK
~— 4 CFA__ | NEWFANE WEST
§7-A | SURRY MOUNTAIN ASHUELOT
alalebrook [ 59 | LOWER NAVKEAG MILLERS
e [ 3 [pRéw WL | MILLERS
[ | 82-a | TuLlY TULLY RIVER  (MILLERY |
\\ ‘ ] 47 KNIGHT VILLE WESTFIELD
330
o " &) AREAS CONTROLLED OR  PARTIALLY CONTROLLED

A ] A N-ﬂrn’r#rd( ~
e N \ "

.

E £

[}
! A SECOND__CONNECTICUT LARE] CONNEGTICAT
B, FIRBT_CONNECTIGUT LAKE | CONNECTIGUT
AR MASCOMA_ LAKE WASCOMA
BE SUNAFEE LAKE SUGAR
[ 1] HARRIMAN _RESERVOIR DEERFIELD
[ (] SOMERSET _RESERVOIR DEERFIELD
v QUABBN ] SWIFT
X COBBLE__ WY, RESERVOIR | LIVTLE [WESTFIELD)
m > CC~ [ OTIS RESERVOWR FARMINGTON
' 0D COMPENSATION RESERVOW | FARMING TON
H EE NEPAUG _ RESERVOIR FARMINGTON
\ PROPOSED DIKES
[ ND. NAME OF DIKE____ |
' -1 HARTFORD, CONN. CONNECTICUT
-2 EAST HARTFORD, CONN. DO.
)= RINGF . DO-
)-4 WEST SPRINGFIELD, MASS: DO.
S CHIGOPEE , MASS. po.
[ HOLYOKE , MASS. 1)
D-7 | NORTHAMPTON.MASS. Do,
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